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SHOP MANAGEMENT, 


THE termination of the strike has not, at the time of writing, 
ended the dispute, and wecannot think that the men’s executive 
have been well advised in allowing a capitulation to become a 
rout, and in making a last stand upon the question of inter- 
ference with shop management, which they have always 
disavowed, while throwing overboard the hours’ question as of 
no importance. We need not, however, pause to discuss 
what was, after al), a mere stalking horse. No one who 
knows anything of facts has any doubts“&s to the issue. 
The socialist idea of bringing all work under control of the 
nation at large may or may not be good, but whatever its 
merits, the consummation of the idea is only to be reached 
by hard work and discipline, by honesty of purpose and 
of deed. People who condemn socialism when they under- 
stand that it implies the obligation of every man to work 
to his best ability do so because, not being themselves too 
fond of work, they do not relish a state in which wealth 
is not a passport to idleness. To them socialism implies 
tyranny. But on most of us, who depend on our own 
exertions, the obligation to work would sit very lightly, 
and were socialism ever to b:ccome a working fact we should 
still find that our manufactories were under the manage- 
ment of the Colonel Dyers as the most fitting men to manage 
and to secure the largest output in the fewest hours. Any- 
thing more fallacious than the belief that short hours are 
to be secured by restriction of work cannot be imagined. 
In striving to wrest management from employers, Mr. 
Barnes has been endeavouring to upset that natural order of 
things of which an ideal socialism is but the extended appli- 
cation. The workmen of the country have a right to as 
much of the product of labour as they can fairly secure. 
To secure this right, they must see to it that production is 
a maximum. If labour obtains five-sixths of the excess of 
value beyond materials’ cost, it is obvious that, doubling the 
output, would double labours’ share, and labour should, if 
wise, give to management every aid in securing production 
even to the extent of demanding efficient management and 
American methods, which seem to be within reach much 
sooner than Mr. Burns intended, when he shouted so loudly 
for them. The immediate present danger, however, is, that 
the employers are face to face with a new set of conditions. 
They have trained up a lot of men to do their work, and are 
about to engage such of the old union men as they can find 
room for. These old men may look on the new body as 
enemies to be hounded out by fair means or foul, and 
there may be many difficulties. We have more than 
once in the past six months urged the importance of the 
employers standing loyally by their new men. After previous 
strikes the new men have been badly treated, and have been 
individually choked off by the unionists. We have heard 
of an occasion where, after a strike, on the re-entry of the 
men, @ union man has deliberately ousted a nor-union man 
from the machine to which he considered he had the right. 
Our contemporary, Engineering, now urges the importance 
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of the protection of the men whose loyalty has carried the 
employers through the storm. There must be no casting 
adrift of these men—a dishonourable act, not, says our cor- 
temporary, without precedent. In the old days, to discharge 
a trades unionist who practised intimidation, would have 
produced a strike. Intimidation may again be attempted, 
and it must not be allowed. It must b2 cut down and 
stamped out, and ringleaders sought out and discharged. 
But so also must there be discharged any man weak enough 
or foolish enough to let himself be made a tool in such 
practices. Howls about the principles of trades unionism 
must be strictly disregarded. It must bs accepted that 
if trades unionism requires the abrogation of fair dealing 
and justice, and first principles, we can none of us recog- 
nise trades unionism as anything but a foul and pestilential 
growth. No more must we hold a candle to the devil in 
blinking at such evils, even at the risk of astrike, But let us 
again turn to the other side of the question on which we 
are also supported by our above-named contemporary, and 
that is the ability of the management. The first office of 
management is to manage. Now management in knuckling 
down to the demands formulated in Stamford Street— 
formulated simply for aggravation, and on the principle 
that “the office work being slack, let us see what firm can 
be annoyed,” has abdicated portions of its functions, and was 
left six months ago with only the name. Management has 
been too exclusively non-engineering in quality, and the 
men have found this out, and have on their side employed 
other men also not engineers, or out of touch with their 
trade, to make foolish demands. If there is no engineer in 
a firm, the sooner one is admitted the better it will be 
for that firm. Mere managers without knowledge are of 
little good. One such man recently was brought to our 
notice, who, having asked an engineer to get bim out 
estimates for a certain undertaking, sent it back with the 
request that the estimate should be halved. Management 
of this type has the added misfortune that it must open its 
mouth and show the poverty behind the words, The 
averseness to the means of wealth, which characterises 
so many sons of the rich, often happily leads to 
their entire separation from business, but where the 
untaught untrained sons remain in a business they do 
incalculable harm, even when really decent fellows. Men 
who take the top positions in a huge factory without even 
being trained in their own works, and with no basis of 
scientific knowledge, are far too common. 

Germany has not grown this class yet. America has 
grown some of them, but young rich Americans are more 
averse to work than Englishmen when they do tend to idle- 
ness, and they quit work altogether. It is the man who is 
not such a fool as to live in absolute leisure, yet who has 
felt it unnecessary to learn as though he hoped to earn £300 
a year, that is the bane of our English trade, that falls a 
prey to the glib-tongued commercial, or that lets slip the 
valuable invention for lack of knowledge of principles. 
Shop management can never earn respect unless itself com- 
petent in the technicalities of what it professes and claims 
to manage, or has the good sense to secure competent 
interested management, and gives the same a free hand. 
The present is not the time for the dilettante in business. 
By shop management we do not propose to confine the term 
to the management of the men and the proper rating of 


machines and piecework prices, but we would include a far 
wider range. Every well-established shop that has the money 
to pay for it ought at once to clear out the accumulation of 
years of odds and ends which collect under benches and tools, 
and should learn that a scrap-heap is for scrap, and should be 
periodically sold. All tools ought to be overhauled, and old 
muscle-absorbing articles destroyed if not cheaply reformable. 
The power department of many works ought to be carefully 
considered as to the improvement by the adoption in whole 
or part of electric driving or gas power in place of steam. We 
have in mind as we write a new shop of small power where 
the power is over 100 feet distant from the principal power 
absorber, where, indeed, it makes very little difference 
whether power is utilised or the shafting run unloaded. 
We have another shop in mind where some power must be 
costing nearly £3 per horse-power week instead of as many 
shillings. These may or may not be extreme instances. We 
believe they are common; they come under our notice 
simply. Want of crane power is another shop evil. We 
know where the removal of a heavy casting on a truck 
requires a whole crowd of skilled and unskilled men for a 
temporary, and, perhaps, only occasional tug. The same 
would be effected by one or two men with a slowly-turning 
bollard and rope. 

We wish to see shop management alive to all such facts. 
We want capital to allow management to abolish such extra- 
vagancies. Yet we have known a works manager severely 
handled for spending a few thousands on improvements 
which repaid themselves in a year. True,.an apology fol- 
lowed, but not until weekly returns showed that the money 
spent was coming back. This was an instance of good 
management hampered by lack of knowledge on the part of 
principals, and it is happening every day; and gentlemen of 
education and ability are dispensed with in frequent cases 
because they do not bow and scrape to principals of less 
ability than themselves. But are not all these facts known 
to every experienced man in some form or other. Nothing 
of this sort would happen if there were more knowledge at 
the top, and the education of the working men is by no 
means the only education wanted. There must be no inter- 
ference with management; but management ought to be 
good and intelligent. Is it always so ? 








Electrical Anomaly and Chemical Constitution.— 
Certain liquids are found to possess an anomalous absorption 
for rapid electrical vibrations, and an anomalous dispersion 
of their electrical indices of refraction (ratio of the wave- 
length of the vibration in air to that in the compound under 
investigation). This anomalous absorption appears to be 
intimately connected with chemical constitution, for the 
hydrocarbons, the ethers, the ketones, and aldehydes behave 
normally, but alcohols and acids, and generally compounds 
containing the hydroxyl group, possess an anomalous absorp- 
tion. The differences are so marked that in many cases this 
property would probably be of service in settling vexed ques- 
tions of constitution. An examination of ethylic aceto- 
acetate, for example, show that, as this compound possesses a 
normal behaviour, it cannot be regarded as containing the 
hydroxyl group. Ethylic asceto-oxalate, on the other hand, 
appears from the results obtained to contain hydroxyl. An 
exception to the above rule appears in the case of water, the 
behaviour of which is perfectly normal. Where an anomalous 
behaviour is noticed for the liquid, this appears to be main- 
tained also by the compound in the solid state. The above 
is an abstract of a paper by Paul Drude, vide the Annalen 
der Physik und Chemie, 1897 (II.) No. 60, pages 500—509. 
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OZONE MAKERS. 





By E. ANDREOLI. 





In a very humoristic article on “ Electrical Engineering,” 
published in Mechanical Engineering for December last, Mr. 
James Swinburne disserts on the subject of sterilisation of 
water by ozone, and he wonders “how it is not put into 
practice more ?” 

I cannot resist quoting a few lines of his sarcastic disser- 
tation: “ One great trouble in the case of ozone work, is the 
extraordinary vagueness of the ideas of the worker. An 
inventor working at ozone seldom seems to know what pres- 
sure, what current, or what frequency he wants.” 

“Neither has he the least idea how much ozone he can 
make or how much of it goes to annoy the particular little 
animal it is his mission to annoy.” 

“Until people are exact in their measurements, there is 
but little chance of making much progress.” 

Mr. Swinburne is- somewhat severe when he speaks of 
“people who are not exact in their measurements,” but after 
all he is quite right, and I can only approve of the sentence 
he passes on the sans géne of certain chemists or analysts 
in making their determinations of ozone. 

Mr. Swinburne no doubt alludes to a process for generating 
ozone which a friend of his had, and has still, perhaps, 
under his control as consulting chemist: Amicus Plato, sed 
magis amica veritas. The process which I speak of was said 
by its directors to give some most extraordinary results, and 
to beat the record of the world. 

Mr. Swinburne mast evidently have been scandalised by 
the following public statement which I have in print before 
me, and on the faith of which the capital of the concern 
(Limited) was subscribed: “ It is believed that over 25,000 
cubic feet of ozone can be produced by the apparatus in- 
vented by - + « whichis actuated byan .... 
induction coil or converter, capable of working up to 250,000 
volis. Such cubic contents equals 7,250,000 grammes, or 
3,562 lbs. . - The cost of producing 25,000 cubic 
feet of ozone per hour and of operating the machinery will, 
it is thought, not exceed 2s, 10d. per hour !” 

25,000 cubic feet of ozone per hour at a cost of 2s. 10d. 
What shall we call this? The directors will say that their 
process is a revolution in the art of making ozone ; there are 
some people who will say that it is a perverted statement ; 
no! it is not a fraudulent representation I am sure. It is 
most certainly a bond fide declaration made by a very honest 
man or several honest men (including the well-known chemist, 
who ought not, however, to have been a party to the promise of 
3,362 lbs. of ozone for 28. 10d.) who were unaware of the many 
causes which can completely spoil the results of a determina- 
tion of ozone. Still, the chemist ought to have noticed that 
the ozoniser worked too well, and was giving much more than 
the theoretical yield ! 

But to return to the sterilisation of water by ozone, things 
are not done in one day; it takes time to devise commercial 
ozonisers and to improve them, then to construct new ones, 
sometimes quite different from the first, to try one after the 
other several new methods for working it, which often have 
to be abandoned until an efficient, strong, simple and in- 
expensive apparatus is constructed which gives a satisfac- 
tory output, can be worked on any scale for weeks and 
months, almost without stoppage, does not need skilful super- 
intendence, and does not get out of order or necessitate repairs. 

Had Mr. Swinburne realised the magnitude of an installa- 
tion for sterilising water, he would have been more indulgent 
and would have better appreciated the efforts of “ the people,” 
as he calls them rather contemptuonsly, “ who work at ozone.” 

Mr. Swinburne’s theory is, that the ozone question is, like 
many others, a matter of patents, and that it is “ because 
the broad principle is open to everybody that it is not done 
in earnest.” Patents have nothing to do with the develop- 
ment of the application of ozone to the purification of 
drinking water. Conscientious workers do not hurry to 
attempt to start installations until they know for certain 
that their generators are capable of doing the work and 
supplying in a continuous manner, the quantity of ozone 
required for the purification of thousands of gallons of 
water per hour. 

Mr. Swinburne must not think that all the inventors 





working at ozone are ignorant of the conditions required to 
ensure success. Among the names of the men who have 
recently devised some new forms of ozonisers we find those 
of D’Arsonval, Patin, some doctors of the Institut Pasteur, 
and of Tesla. We have nct yet heard anything about the 
value of their apparatus as commercial generators, but surely 
such men know what pressure is required, and how to make 
determinations of ozone. None of them, however, profess 
to produce 25,000 cubic feet of ozone at the nominal price 
of 2s. 10d. I insist on this preposterous statement because 
there is no truth in it. We do not say that the figures have 
been inflated on purpose for certain specific reasons, but we 
require a corrected statement of the real output of this too 
much talked of ozoniser. Parturiuent montes . . . how 
much pure ozone is there in those 25,000 cubic feet of ozone 
which cost 2s. 10d. ? 

Instead of lecturing indiscriminately the people who work 
at ozone, Mr. Swinburne ought to have severely scolded the 
analyst who allows such wrong statements to fly under his 
colours. 

Mr. Swinburne is the inventor of a condenser and of a 
transformer well-known all over the scientific world; better 
than anybody else does he know what an ozoniser, 7.¢., a con- 
denser must be like. The best man to produce a large 

uantity of ozone is one of scientific accomplishment like 
Mr. Swinburne, who is thoroughly master of the theory as 
well as of the construction and working of condensers and 
of transformers; he is evidently the right man to design the 
best apparatus for generating ozone, in which the production 
of heat will be avoided in the most efficient manner. If 
ozone is still in its infancy, let scientists like Mr. Swinburne 
who know what the conditions for favourable working should 
be, take the matter up, and the problem will soon be solved. 
Why did he not try his hand at it; surely he would have 
succeeded, but I confidently predict that he never will be 
able to produce 25,000 cubic feet of ozone for 23. 10d. ? 

Mr. Swinburne does not perhaps realise that it is more 
difficult to make a good commercial ozoniser than to 
make a good transformer. What is a transformer after 
all, if not, as Mr. Swinburne says, an apparatus, the broad 
principle of which is open to everybody’ Still it is 
done in earnest, and, luckily for the ozone industry, 
efficient transformers are not scarce. ‘I'en years ago there 
were only small laboratory ozonisers, such as the Siemens, 
Berthelot, Thénard, Houzeau tubes; when Mr. Swinburne 
constructed his first high-tension transformer, there was not 
in all the world a single commercial ozoniser capable of 
producing cheap ozone. We have now some good, strong, 
efficient ozonisers, and also some excellent transformers. 
We can start ozone installations of 50 or 100 kilowatts and 
undertake to apply ozone to any staple industry or to the 
sterilisation of water. This, after all, is not too bad, and 
“ozone makers” may say that they have done something. 

Is it an easy thing to ascertain the pressure required to 
produce the maximum yield of ozone? One must not 
believe that algebraic equations will enable anyone to do it. 
They are peculiar, the properties of this substance isomeric 
with oxygen, which is the sole element of ozone and which is 
regenerated from it. Ozone is formed under the influence 
of electricity which so often supplies the complement of 
energy required to generate substances formed with genera- 
tion of heat. Ozone is formed with absorption of heat 
which it stores under the influence of electricity, and we are 
in presence of a body which is more condensed than its 
element and which absorbs heat instead of generating it, as is 
the case with condensation. 

If the formation of ozone was due, not to a rise in 
temperature, but to the passage of electricity through oxygen, 
there-wonld be a ratio between the proportion of the ozone 
formed ‘and the quantity of electricity consumed, but there 
is nothing of the kind, as the formation of ozone is inti- 
mately dependent on the production, in oxygen, of electrical 
discharges which render it lutminous, and at the same time 
cause a considerable rise in tetperature, and the electric 
conditions of the formation of ozone are so little known, 
that it is still a question whether the silent discharge acts as 
an electrical phenomenon or as a heater of the oxygen which 
it traverses. 

Then we have to consider the changes of the electric 
tension during the interval of the sparks and of th@«!t:r- 
nations, 
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Are the chemical reactions caused by these alternations and 
by the resultiag collisions and molecu!ar vibration:, or are 
they simp'y due to a potential difference, to an orientation of 
the gaseous molecules without any intervention of voltaic 
current, of rise of current caused by the sparks or of the 
frequent variations of current ? 

We may consider the véle of the silent discharge in the 
isomeric transformation of oxygen to consist merely ia 
placing temporarily this gas in such a condition that it is 
susceptible of fixing heat. 

These are the data on which the ozone makers must deter- 
mine the pressure required for the working of their ozonisers. 
They have besides to take into account the ré/e of the dielec- 
tric and of several other factors, and it is no exaggeration 
to say that they have to contend with some intricate diffi- 
culties, and that if they only succeed partially, those “people” 
deserve something better than to be sneered at, who produce, 
on @ commercial scale, ozone, that body of which Frémy said 
that oxygen is the greatest discovery of the last century, and 
among the conquests of modern chemistry there is not one 
more important than that of ozone. 





ISOLATED PLANT v. CENTRAL STATIONS. 





THE question of isolated plant v, central stations is one 
which is very seldom discussed or much spoken of in the 
electrical press. It is one, however, which exercises the 
central station engineer, especially in manufacturing towns, 
more than he cares to admit. 

This is trae, more especially in cases where arc lighting is 
employed. A slight variation in the voltage is not so 
noticeable as in an incandescent installation ; consequently 
in large works, the machinery of which is operated by a 
modern engine, well governed, a dynamo or dynamos can be 
run off a shaft, like any other machine. 

It is useless to disguise from ourselves this fact, for when 
we remember that a variable drive in, for instance, a spinning 
or weaving factory, would be very detrimental to the delicate 
threads and fibres manipulated, we can readily realise that a 
dynamo would be afforded a sufficiently steady drive to ensure 
a practically constant voltage. 

By this means the primary cost is reduced, and the 
subs-quent item of attendance also reduced, for if no separate 
engine be employed no wages wou'd have to be paid for this 
work. ‘The dynamo is no longer an experimentul toy, but a 
machine which can be depended upon to do its work well 
with the minimum of attendance. 

When the cost price of the Board of Trade unit generated 
is comp:red with the price charged by most electricity supply 
concerns, it is not surprising to find that many large con- 
sumers of electricity prefer to generate their own current, 
and to put up with, perhaps, a little inconvenience at rare 
intervals in the shape of brief irregularities in the supply, 
although these could easily be provided for by having a 
connection from the electricity supply mains or by having a 
battery of accumulators for reserve and supply when the 
main engine was not running. The demand for current in 
factories, large houses of business, and the like, takes place, as 
a rule, at the same time as most other consumers, consequently 
a reduction in the price cannot be claimed by coming under 
the head of “long hour customers.” An alternative plan of 
installing an accumulator and charging it during the day- 
light hours, or hours of minimum load, and using it to 
supply the current when the light is required is open to grave 
criticism. The current thus supplied would enable the con- 
sumer to buy his current very cheap, and the effect on the 
load curve at the central station would be very beneficial, 
but it is very doubtful if, when the efficiency of the present 
day accumulators and the heavy depreciation of the same 
are taken into account, any real saving would take place. 

We have no desire to preach isolated plants, but we can- 
not clo:e our eyes to the fact that electricity is too dear at 
present, and we must not be surprised if probable large con- 
sumers prefer to undertake their own supply, just as many 
large concerns manufacture their own gas. 

When electricity is sold at a popular price, especially in 
provincial manufacturing towns, then may we expect to see 


the private consumer drawing his supply from the mains which 
ps his door, and gladly putting on the shoulders of those 
whose basiness it is to supply electricity the responsibility 
which he has taken upon himeelf merely because he could 
supply himself with electricity at cost price, 

In comparing the cost between the two systems, it 
must be ee in mind that the cost of the wiring 
and lamps is the same, in fact, no notice need be taken 
of any expense incurred from the supply company’s terminals 
or the terminals of the dynamo. The interest and depreciation 
is the same in both cases. The interest on extra capital spent 
only applies to the dynamo, batteries, switch gear, and engine, 
if one is employed. There are hundreds of private installa- 
tions spread about the country which are giving perfect 
satisfaction, and it is a very serious question for the dispensers 
of electricity to consider the elimination of these installations 
by inducing consumers to buy their current, and this can only 
be done by a reduction in the price charged for electricity, 
bearing in mind the fact that the more current sold the 
cheaper it can be produced and distributed. 








HOME-MADE TESTING RIGGING. 





“SUPERINTENDENT” writes to the American Electrician as 
follows :— 

For testing the drop along a line of road, nothing goes 
ahead of a good voltmeter, but it is not always expedient to 
send out such an instrament, and for constant use in a 
“hurry-up waggon, the life of the best voltmeter is short. 
A good home-made rigging for this purpose is illustrated by 
the engravings herewith. It consists of the pole, a, which 
is preferably long enough to reach from the ground to the 
trolley wire. A jointed pole may be prepared for this 

urpose, and quite a short polecan be used on a pinch. The 

are contact wire, 5, is bent into the form of a hook, so as 
to catch over the trolley wire, c, and hold the pole and 
rigging in position. 

A bank of five lamps, shown at d, is connected in series 
with a wire running up the pole to the contact wire, d. 
Another wire is carried down the pole, through a rubber tube, 
and connected with another contact wire which is put on the 
rail, ¢, thus completing the circuit through the lamps from 
trolley torail. The brightness of the lamps tells how the 











voltage is. This is, however, a rather discouraging test, and 
may be made much more valuable by adding a kind of a 
rheostat whereby some of the lamps may be cut out 
until the remainder glow up to full candle-power, thereby 
giving a better clue to the voltage at that particular piece of 
track. 

This arrangement is shown in the detail drawings. The 
rheostat shell, shown at g and 4, may be the case of a played 
out voltmeter, with the glass removed, but a wooden case, or 
one made of fibre is better as there is less danger of the 
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instrument getting grounded, thereby giving the operator a 
test instead of the line. Five contacts are arranged as shown 
in the upper part of the detail, 9, and a spring arm is made 
fast so as to sweep over these contacts. The side view, h. 
shows how the arm is made part of a spiral coiled around 
the stout screw, and how the spring arm is moved by an 
insulating handle which projects through the top of instru- 
ment Case, 

The method of connecting up lamps is shown at the 
other side of the drawing, where / is the wire coming from 
the trolley and running to the first lamp. All the lamps 
are wired in series in the usual manner, the last lamp being 
connected to the last contact of the rheostat box. Branches 
are taken off between the lamps, and run to the other 
contact points as shown in the engraving at k. The wire, j, 
is carried to the rail contact, and as the lever, #, is moved 
around, it successively cuts out the lamps by short-circuiting 
them. 

In use, the pole is set up and the contacts made, and if 
the lamps do not go up to fall brightness, the rheostat lever 
is moved a point and the lamps carefully watched. If the 
four remaining in the circuit go up too bright, the lever is 
released before the lamps have a chance to damage them- 
selves much, but if the four do not go up to full power, 
another move of the lever cuts out asecond lamp. This can 
be continued until only one lamp is left in the circuit, if 
necessary, but there will be a pretty big drop or a bad short 
circuit somewhere on the line when all the lamps but one can 
be cut out. 

The object of having the spring lever to the rheostat is to 

revent the burning out of the lamps, which would surely 
ce if an ordinary form of rheostat were used. The 
current could not be cut off quick enough when the limit of 
lamp cutting out had been reached, and away they would go. 
But with the spring rig, as soon as a man lets go the handle, 
all five of the lamps come right into the circuit again and 
no damage will bs done from leaving the lever turned. 

A very desirable modification of this rig is to put in 
50-volt lamps instead of 110. Then the number of steps 
could be increased and the testing made so much more 
elaborate. The 110-volt lamps would burn brightly at 550, 
440, 830, 220, and 110 volts respectively, but with a bank of 
11 50-volt lamps tests could be made at 550, 500, 450, 400, 
850, 800, 250, 200, 150, 100, and 50 volts potential between 
rail and trolley wire. With three or four 50-volt, and the 
others 110-volt lamps, a very good combination could be 
made with close readings of the higher voltages. 





MACHINERY AS A FACTOR IN CHEAP, 
PRODUCTION. 





During the progress of the recent strike it became every 
day more plain that the heart of the whole matter was the 
use of machinery, curious as it may seem to-day when the 
whole world is using automatic machinery which was practi- 
cally invented in England. There is, indeed, no engineers’ 
tool of a labour-saving type but had its origin in England. 
The slide lathe, the planer, the steam hammer, to name three 
prominent machines only, all were born and perfected in 
England, which was the birth-place of the steam engine and 
the locomotive. Yet it is Englishmen who have struck 
against machinery just at the time when that machinery has 
helped to make so keen a competitor of the foreigner. 

he rights of labour supposed falsely to be interfered with 
by machinery are seen to be rights of a very narrow class, 
the members of the A.S.E, irrespective of their ekill. The 
outsider, and especially the poor labourer, has no rights. 
Mr. Maxim, in the Engineering Magazine, shows how cheap 
production has only been possible by the use of machinery, 
and he states: — 

“ An unskilled mechanic is as much a citizen of the 
country in which he lives as anyone else, and is entitled to 
the same degree of protection and consideration as is accorded 
to the skilled mechanic.” The skilled mechanic has no right 
whatsoever to create any artificial system which will restrict 
the liberty or the facilities of the employer to, employ this 
important class of the community. Every man is apt to look 


on a question from the point of view of his own immediate 
interest. Seeing how very large is the labourer class, let us 
try to look upon the machine question with the eyes of an 
intelligent and fairly educated labourer. We see a body of 
skilled workmen bound ina narrow guild, and claiming for 
themselves, to our exclusion, the right to perform certain 
work. We see the invention of certain machines. capable of 
greatly cheapening the production of this work. To fix ideas, 
we will suppose the particular work to be the manufacture 
of sewing machines, and their price is £8. About one house 
in every ten possesses a sewing machine in the district in 
which we live, and these houses are the homes of the favoured 
skilled men. 

We see that if the production of sewing machines can bs 
cheapened so far as to enable them to be sold for £2, there 
would be probably eight times as many in use, for they 
would now enter the homes of our own class. But the 
favoured few forbid the cheapening to be done. They say 
it will throw some of them out of work. Yet by the use of 
machinery, which we are compstent enough to work, we 
labourers would add considerably to our wages, and would 
become purchasers of the very goods we make, and in doing 
so, we would actually cause the employment of more of the 
favoured class than were employed in making the machines 
to sell at £8. Is it likely that we look upon the skilled 
men with friendship? They grudge us an extra few shillings 
wages, though, by earning them, we help to make more em- 
ployment for them. We see all these things plainly, because 
so many of us are students, readers, amateur naturalists, 
botanists, or geologists, and have better trained minds than 
your pot-house trades unionist, who, as a rule, is so puffed 
up with pride of position, that he does not think it necessary 
to do anything outside his trade. 

Such, to many intelligent labourers, is the appearance of 
the machine question and trades unionism. It is a bar to 
his own better living to which he has a right. Mr. Maxim 
considers it would cost about £60 to make a Winchester 
rifle by hand, and only yery skilled men could do it. They 
would only be saleable, as a luxury, to the rich, and about 
20 mechanics would probably fill the market. 

By automatic machinery their cost is about 24s., and they 
are sold retail at £3, in place of at £100 at least. Un- 
skilled men and boys make them. There is not a large 
proportion of skilled men. Where are the skilled men? 
Chiefly making the high-class machines, gauges, tools, &c., 
without which the unskilled could not work. The result is, 
in place of a small trade employing 20 skilled men there is a 
huge trade employing thousands of unskilled men and hun- 
dreds of skilled men on accessories, and Winchesters are 
every where. 

{t is the same in watchmaking. Watchmaking machinery 
was invented in England. We have seen the drawings of 
the first. But they were only taken up in America, and 
English watchmaking almost died until Rotherhame, of 
Coventry, went one better than even the Americans, and in 
watchmaking England is, we believe, getting back her own. 

Before the era of machinery, the working classes simply 
lived and had a roof over them. They were not purchasers 
of anything beyond mere necessaries; they were producers 
only, and at so slow a rate, that any sale at all for their pro- 
ductions was — by reason of the labour being very 
poorly remunerated. But by reducing the labour cost per 
item, production has been so cheapened that the producing 
class have become purchasers, and wages have perforce 
increased. The appetite for luxury grows, and the learning 
to consume has widened markets. False socialism—thrifty 
in other things besides soap and water—tends to narrow 
markets. True socialism, which is opposed to thrift, makes 
everyone a consumer to the extent of his income. The incul- 
cation of thrift is really a mistake. If every man spent the 
whole of his income as he received it, there could be no 
slack times in trade; there would be a constant and steady 
flow of business. We have every sympathy for that socialism 
which would compel every man to work and support the 
infirm, the aged, and the sick, for such a policy would destroy 
the necessity for thrift, which, whether it be the putting by 
of the daily = or the hoarding of the millionaire, is bad 
for trade. e do not feel the full evils of thrift, because 
hoarded money is very largely entrusted to banks which use 
itin trade. Thrift carried to extremes at short notice becomes 


panic. To hear the term Socialism applied to the ignorant 
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follies of latter-day trades unionism is very vexing to the soul 
of the real socialist, to whom socialism is not synonymous with 
either communism, anarchy, or laziness. True socialism would 
be very irksome to the naturally lazy man. 

Mr. Maxim says, with some truth, that the manufacturer 
—he would have better said some manufacturers—is apt to 
look on his works as a necessary evil, in which he takes very 
little interest, and from which he hopes to be released and to 
retire. He does not identify himself with his workers, who 
look on themselves as slaves to their trade, and so on. A 
good deal of this has a basis of truth, even if spoken with 
that disagreeable spirit of spreadeagleism which marks Mr, 
Maxim as an American. We do, however, agree with him 
that a destruction of old tools would be a great benefit. 
Long after the modern three-grooved tap had been invented, 
there was an old four-flat j-inch tap in a shop we wot of 
that would not be lost, and cost pounds in wages that would 
have bought new ones; but it was of magnificent material, 
and stood wonderfully, and so was kept at work. This sort 
of thing goes on on a large scale, but is, of course, wearing 
out, and we fancy there are a goodly number of English shops 
where freedom reigns, and modern methods prevail, but of 
which the proprietors say little. 

Mr. Maxim’s experience at his own works has been very 
vexatious in the matter of union interference with automatic 
machinery, such as running a lathe all day without a cut, 
and he strongly advocates the counter move of the Employers’ 
Federation. 

It appears that several of the labour leaders have come 
from Mr. Maxim’s own works, and he naturally has some- 
thing to say of their methods. He contrasts the understand- 
ing between masters and men in the workshops of America 
and Germany with the lack of it in England, where no 
understanding can be arrived at on the question of cheap 
production. It were useless to build fine shops and equip 
with the best tools, unless labour will assist to make those 
tools do their duty. This could, he thinks, easily be managed, 
but for the professional agitator, who aims to teach the men 
that an employer is of necessity a criminal. The first strike 
at fe ie, * Maxim’s works—was due to their refusal 

‘to promise that no piece work should ever be done there. 
They obtained a lot.of Frenchmen, who, finding they could 
only work 54 hours a week, set up little works at home to 
fill in their time and made electric bells, &c., just as the 
Woolwich men, on eight hours, are making bicycles and 
interfering with the local makers. Mr. Maxim would abolish 
protection in America as no longer, if ever, necessary, but he 
evidently shares our opinion in looking on Americans politi- 
cally as fools influenced by political agitators, in the way 
Englishmen are fools to the ion agitator. 








TECHNICAL LITIGATION AND THE QUES- 
TION OF GOOD WORK IN HOUSE 
WIRING. 





By V. ZINGLER, A.1.E.E. 





A RECENT case in the Law Courts brought both of the sub- 
jects involved in the above heading into prominence—into 
unfavourable prominence, it may be said—and into utter con- 
fusion and indefiniteness. Into unfavourable prominence, 
because it only served to demonstrate again the oft-repeated 
assertion that the Law Courts is not a place for referring 
these cases to, or the law (as it now stands) a fit and proper 
instrument for deciding such cases on their merits; it also 
brought before the public what must be considered a curious 
state of things in the house-wiring question, calculated 
to alarm them as to the safety of their houses, and to sur- 
prise them in the differences of opinion of the ex 

(surely in this case we cannot say, “in the multitude of 
counsellors there is safety) ;” into confusion, because to any- 
one present it was apparent that the state of both the expo- 
nents of the lav—who did not understand what they were 
talking about, and of the twelve good men and true, who did 
not understand what they were listening to—was “ confusion 
worse confounded ;” into indefiniteness, because it showed 


that technical litigation is an uncertainty and a lottery, and 
the question of good work in house wiring is as far from 
being standardised as ever. 

We may deal with both the subjects of the title separately, 
in order not to still further confound the two issues. 

To take technical litigation first. The case was of 
the sort that is constantly coming up in other trades— 
work alleged to have been negligently done; part pay- 
ment stopped from the account, and process to recover 
same. The verdict was no doubt arrived at, after due deli- 
beration of the many points involved, so far as they presented 
themselves to the jury, after filtering through counsel and 
judge. It is with the conduct of these technical cases that 
we have to deal, and the aspect of this case, both from the 
point of view of conduct, and of the ultimate feeling of the 
technical spectator, that the whole thing was a farce, is de- 

lorable. We assume no partizanship; one side may have 

nas right as the other; both may have been equally 
wrong. But the fact remains that such a case as at 
resent tried is a farce, and undoubtedly the result 
1s often a miscarriage of justice. For what do we find? A 
body of twelve men picked. indiscriminately from the classes 
and the masses, the odds immense against any one of them 
understanding anything about electricity, or whatever science 
the particular case before them may involve. Twelve men, 
whose only qualification is that they pay rates, and can, 
perhaps, be credited with sufficient common sense to discern 
whether a witness is honest or not ; and even here they may 
fail, if the examination is on a technical subject. Then the 
counsel, who are no doubt admirable men in their way, but 
who understand little or nothing about science. hese 
gentlemen have to be stuffed up by their respective witnesses, 
and endeavour in a few hours to grasp and hold forth on 
matters which it takes an average man years to acquire. 
And finally the judge, arrayed in babe-like innocence, who 
makes jokes at which everybody is expected to laugh, and 
then sums up on what he has learned from counsel and 
terrified witnesses, who, by methods of counsel with which 
it is pro to deal, have unwittingly been made to 
perjure themselves again and again. And on this 
the jury find a verdict—not before they have, perhaps, 
shown their good sense as honest men by saying that 
they cannot agree, and so endeavouring to avoid pro- 
nouncing a definite i? on subjects with which they are 
not competent to deal. But this will not do for the judge; 
he not only does not wish to run up the costs of the case by 
discharging the jury, and he has no donbt had enough of the 
case himself. And so the jury are bullied a little, and as 
they are only human, and often hungry, and have wives and 
families to whom they wish to return, they eventually agree 
on a verdict, but compromise with their consciences by 
leaving the contending parties to come to.some arrangement 
as to terms. ; 

Now we may ask: Is this fair? Is this the proper way 
the law should be administered ? Most decidedly it is not ; 
but then do not the parties in the case know this? If both 
sides are technical men they know it as well as any reader 
of this journal ; they know exactly what they may expect to 
get in the way of judge, counsel, and jury. Then why do 
they go to law at all? Why do they not get an arbitrator 
to decide the case between them? Why do they not both 
decide on a man who could be depended on to hear both 
sides in all they have got to say, who, mor over, could under- 
stand what they are saying, and who would be competent to 
decide the case on its technical merits and not on side issues ? 
There comes the rub. If it were possible to appoint such a 
court, whose decisions in technical cases would meet with the 
approval of outside technical men, how many such cases 
would come before it? It is probable that the office would 
be a sinecure, and many cases which—if the judge could only 
see their “true inwardness”—would be dismissed under the 
Vexatious Actions Act—would never see the light of day at 
all. No; it is the glorious uncertainty of the law as it now 
stands, and the sporting (?) instinct of the English nation, 
which drives these cases into the Law Courts, 

If A thinks that B has infringed his patent, is it not better 
to challenge him to a sort of game of chance in which A or B 
will ultimately win all the stakes, and to engage a band of 
pestenntes on each side, than to argue the matter out 

fore an impartial expert? Most decidedly. it is more 
exciting, and in the generality of cases it is the man who 
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is in the wrong, who knows he is in the wrong—who brings 
the action. It is a game of bluff, all or nothing. The 
challenged party may know he is right ; he may know he is 
wrong; at any rate, he thinks, the odds will be even either 
way; he is on his defence; if he compromises he will lose 
caste, and perhaps only gain half of what he may gain by 
fighting. So there is a rush to engage the best players; not 
necessarily those who know the game best, but those who can 
play it in the most audacious style, who can “best” their 
opponents by all manner of clever tricks, who can make 
them actually play on the wrong side by mistake. That is 
what fetches the public, in the shape of the jury; that is 
what decides the case. Or take another example: A makes 
a contract with B that B should perform certain work. 
When the work is said to be finished, A is of a different 
opinion and presses for what he considers the interpretation 
of the contract, and perhaps thereby accidentally makes 
some legal. technical mistake. B then brings an action 
against A for fulfilment of his part of the contract, namely, 
payment which may have been withheld. Why does B not 
suggest appointing a technical arbitrator? Because he 
knows he would not win his case. But asthe matter now 
stands, he is aware that A has made some mistake which 
will most likely be the cause of his paying the costs; therefore 
B’s position if he loses the action will be no worse than if 
he did not bring it at all. On the other hand, if he wins 
the action he is in the same position as if he had fulfilled his 
contract properly. The case is fought out on the same lines 
as indicated before ; counsel get hold of side issues, twist 
them about, turn them inside out, and in the end the real 
question before the Court, which the Court never understood, 
is quite lost sight of. 

Then as tothe methods of counsel. The gentleman in 
charge of the case is no expert ; what he has learned, he has 
learned quickly and superficially; he does not grasp the 
technicalities of the case as he should, and when he has 
finished examining. a witness—perhaps a voluble witness— 
he has perhaps done his side more harm than good—that is, 
if the other counsel is sharp enough to take advantage of it. 
He asks the witnesses technical questions which they have 
suggested to him in private, but has no idea what they mean, 
and therefore no power of following them up. He then goes 
out of court for an hour or two, perhaps to take another case 
of quite a different nature, and then his junior proceeds. If 
this gentleman has not been present at a consultation with 
witnesses beforehand he knows even less of the matter. And 
then the senior counsel returns, and addresses the jury for his 
client. If his junior has made some points during his 
absence, he does not follow them up, and the jury lose sight 
of them. 

In cross-examination the farce becomes even worse, for the 
one and sole object of counsel is to make witnesses confused. 
This may be quite legitimate if the counsel has a thorough 
grasp of what he is talking about. But in technical cases 
the witness knows more about the matter, and may often 
give an answer which may “floor” counsel, who then 
says, “ Well, I do not understand anything abont that.” In 
order to avoid such contretemps the method adopted is very 
frequently as follows: Counsel asks witness a technical 
question of an utterly meaningless and childish sort—in 
fact, having no connection with the case. Witness looks 
perplexed ; he asks for the question to be repeated. With a 
meaning look at the jury, counsel repeats it; the witness 
looks more confused ; the jury gradually wake up to the fact 
that this is a discreditable witness ; the witness says he does 
not see what this question has to do with the case, and of 
course the jury think this is an attempt at evasion. Counsel 
says that he (witness) is not the judge of that, and so in 
despair witness appeals to the judge. The judge, waking up 
with a start, suggests that witness should have patience with 
counsel and reply to the question. The question is again 
put; witness hesitates. Now is the time for counsel; 
throwing down his brief, he roars, “Answer yes or 
no, sir!” Witness, now utterly helpless, says ‘ Yes” 
In a reluctant way, and counsel, smiling at the 


Jury, says: “Gentlemen of the jury, this witness is an 
expert.” The jury look very wise and make rapid mental 
notes. And so the case goes on, much to the disgust of 
technical men in court who may just have looked in to hear 
What is going on. One expert swears that there is no harm 
in doing a thing, which it is shown afterwards that he has 





privately condemned, and which no expert worthy the name 
would permit, Another tells jury gaily that fire insurance 
rules are only got up for fun, and that nobody works to them, 
or some such nonsense. Counsel tries to show, by garbling 
technical requirements, that these rules contradict themselves 
and are therefore valueless. What, says he, is the use of 
permitting twisted flexible wire to be used if the other wires 
may not be bunched? It isan anomaly. When the ques- 
tion is raised of passing flexible wire through holes with 
sharp edges in a metallic back plate, and the consequent 
danger from short-circuiting, counsel, in cross-examination, 
wisely holds up a wooden patress and wants to know if wires 
are not passed through this and if it is not inflammable. 
Witness agrees, and counsel looks still wiser at the jury, who 
again draw their own conclusions. Truly remarkable! And 
witness’s counsel never attempts to put the matter right; 
the reason is very simple—he does not see it. 

On side points are cases fought and won. Is it not, 
indeed, time that something should be done to appoint either 
a special judge with a knowledge of elementary science, or a 
technical adviser to the existing jadges? Should a case of 
this sort be heard before a jury ? and, lastly, is it decent, is 
it honest to their clients, for barristers to accept briefs and 
fees, for cases of this sort, unless they have previously 
attended a course of elementary science ? If any scientific 
man is not sure of his answer, let him go to the Courts when 
a technical case is on ‘and he will speedily come to a con- 
clusion, and will probably agree with Bumble that (as it 
affects technical cases) ‘ the law is a hass.” 


(To be continued.) 








DR. LODGE ON WIRELESS TELEGRAPHY 





Last Friday, Dr. Lodge described at the Physical Society 
some experiments that he has recently been making on 
telegraphy without connecting wires. He objects to the 
term “wireless” telegraphy which has been commonly 
applied to this kind of signalling, since there is considerable 
amount of wire about some of his apparatus, but we may 
stick to it for the present till the scientists have agreed among 
themselves as to a better name. 

Dr, Lodge’s efforts have been more especially directed to 
the design of a transmitter and receiver which can be sharply 
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syntonised, to enable messages to be sent to a definite point. 
As is well known, the Marconi apparatus is defective in this 
respect, for the reason that the waves which it generates are 
very quickly damped. Theory indicates that the damping 
can be reduced by increasing the capacity and the self-induc- 
tion and reducing the resistance of the conductors in which 
the oscillations take place. 

















A large number of arrangements were described to attain 
this end. In figs. 1 and 2 we give a diagrammatic illustra- 
tion of one of the best of these instruments, which is 
capable of being used both as a transmitter and a receiver, 
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Fig. 1 may b2 taken as a plan, and fig. 2 as an elevation. 
Two wings, w w, of thick copper plate about 6 or 8 feet in 
length, and triangular in shape, are connected by a coil, 1, 
consisting of a few turns of thick copper wire. 

When the instrument is used as a transmitter, sparks are 
discharged from an induction coil, R, across air-gaps to knobs, 
BB, at the centre of the wings. This causes a current to 
— across the coil, 1, from one wing to the other, and 
send out powerful and persistent Hertzian waves in every 
direction. 

In fig. 2, the ag is shown connected up as & 
receiver. Two sliding rods, p v, pass down through 
apertures in a metal box, P, and dip into mercury cups, E 5, 
at the terminals of the circuit containing the battery, Q, and 
coherer,c. The sliding rods, DD, are drawn up, and the 
metal box completely closed, when it is desired to use the 
apparatus as a transmitter. 

A number of methods of connecting up the coherer and 
the telegraph instrument were brought forward by Dr. Lodge, 
which we hope to describe more fully later on. 

Dr. Lodge gave no results as to distance telegraphed by 
his apparatus, but he appears to be at present conducting a 
series of experiments, the results of which, we hope, will 
soon be published. 





CORRESPONDENCE. 





Dynamo Design. 


In reading through Mr. Zingler’s two articles on “Dynamo 
Design,” I have been struck by several points which, in the 
interests of the would-be designer, require further light 
thrown on them. These points I will take up in the 
order in which they occur in the papers. We are told that 
the symbol c represents the number of convolutions or bars. 
Now it is quite evident that it does not represent both these, 
for in a drum armature, with which he is dealing, there 
must be at least two bars to a convolution. As a matter of 
fact, the use of it in the equation 


8 
wa 2X 60 x -. 

nC ; 
tells us that it is the number of bars. A little later on, how- 
ever, we are told that it should not be less than 40. This 
corresponds to 20 commutator parts, which is surely too low 
a number for the satisfactory collection of 400 amperes at 
80 volts. 

Having assumed a value for c, in a seemingly very arbi- 
trary manner, a value for N, the total flux through the 
armature is deduced from the ordinary formula, and then 
10 per cent. is added for armature and demagnetisation 
losses. How do the latter affect the value of n? I have 


always understood that the formula 
E x 10° x 60 
=. ____, 
ne 


where E is the actual E.M.F. generated, i.¢., the terminal 
P.D. + the loss of volts due to the resistance of the arma- 
ture, was absolute and required no correction. 

There is an — discrepancy between the first and 
second articles. In the first, the size of the armature core is 
taken as 154 inches diameter x 16 inches long, whereas in 
the second the length of the pole face is elaborately worked 
out, and given as 18} inches. 

This, it is needless to say, will scarcely make a satisfacto 
combination ; in fact, it is very desirable to keep the leng 
of the pole face rather less than that of the armature core, 
in order that the end plates may be kept as much out of the 
7 sible. oh und 

e first paragraph under the head of “ Ampere-turns ” is 
very loosely worded. The products of the eee reluc- 
tances, and total flux, nN, do not give the ampere-turns re- 
quired, but only the M.M.F.; and, moreover, to be strictly 
accurate, it is the sum of the products of the total fluxes in 
each portion of the magnetic circuit, and the corresponding 
reluctances that give the M.M.F., since N is by no means 
constant throughout the magnetic circuit. — 

_ Again, under the same heading, in calculating B in the 
air-gap, the author neglects the fringes in arriving at the 


polar area, and so gets a value for B of 5,750; whereas on 
the preceding page, by allowing for fringing, he has a value 
of 5,000 for B, with the same value for nN. Why this dif- 
ference of treatment ? 

Another point I must take objection to, is that in caleu- 
lating the field winding, no account is taken of the increase 
of resistance of the field when the machine gets hot. Con- 
sequently the ampere-turns will be too low (quite 15 per 
cent., with the radiating surface allowed) after the machine 
has been running for some time. 

It is in calculating the ampere-turns required that we must 
add a sufficient number to compensate for the demagnetising 
effect of the armature. 

It is doubtless a slip of the pen when we are told that the 
watts per square inch should not be higher than'1°5. I take 
it that what was meant was, that the square inches per watt 
should not be less than 1°5. 

In conclusion, I would point out that the one point, more 
than any other, which determines the size of a machine, is 
not touched upon, or, at most, very indirectly. I refer to the 
heating of the armature. True, we are told to take a current 
density of 1,500 amperes per square inch, but no account is 
taken of eddies and hysteresis, the former of which, even at 
moderate speeds, contribute a very important part in the 
heating. 

Amicus. 





I will endeavour to reply to “Amicus” as briefly as 
ible. ‘ ¢= No. of convolutions or bars,” was meant to 
imply—as referred to a wire wound or bar wound armature 
Ee The terms are perhaps vague—conductors would 
better. The same applies to the next remark, which 
referred to armatures generally, and not this particular one. 
As regards adding 10 per cent. for armature and demagneti- 
sation losses, certainly N would require no correction if there 
were no losses to allow for. 

Any discrepancy between the first and second articles can 
be accounted for by the fact that the calculation in the first 
were merely approximate to get a rough idea of the size of 
armature, with an arbitrary and different number of bars to 
that afterwards aseumed. Certainly in such a calculation 
something must be assumed. 

As regards his remarks on fluxes in different parts of the 
circuit, I think “ Amicus” cuts things rather fine. I can 
only refer him to Prof. Silvanus Thompson’s book. 

urning to the value of B in air-gap, I thought I had 
made it clear that 5,000 was the assumed induction if there 
were no fringing. To allow for this in calculating the 
effective es area B is increased by the usual method to 
5,750. This allows for the additional ampere-turns to make 
good for the lines lost in a | 

The radiating surface allowed, is certainly not small. 
The resistance taken was for 60°F. This, together with 
the fact that a good deal of allowance was made for slack, 
and only three sides of the bobbin included for the area, will 
give “ Amicus,” I think, some volts in hand when running 
cold at the normal speed. 

The remark about watts per square inch, was certainly a 
slip of the pen. 

n conclusion, I can only repeat again what I stated in my 
article, that the magnetic calculations had only been touched 
on. Perhaps it would have been better to have substituted 
the word “ winding ” for that of “ design,” in the title. 


V. Zingler. 
January 24th, 1898. 





Shielded Conductors. 


In his article under the above heading, which appears in 
the last two issues of your paper, Mr. Price tells us some 
true things about buried armature conductors, and illustrates 
his remarks with one or two well drawn diagrams. But on 
the subject of eddy currents he seems to have missed the 

int 


int. -. 

He introduces the question of eddy current heating, and 
points out that buried conductors give less trouble from this 
cause than surface conductors, which is, of course, quite true, 
and a matter of common knowledge. We hope, however, 
that he is leading us by gentle steps towards a simple and 
lucid explanation of this phenomenon; instead of which we 


oppo: 
shells 
nets, 
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are compelled to conclude that the line of foree—or tube of 
force—theory which Mr. Price is, apparently, trying to 
justify, fails us here, But why ? 

Long before the discussion of magnetic problems and 
paradoxes became the rage, it was well known that eddy 
current losses in buried armature conductors were practically 
pezligible; the explanation given beiag that, whereas in a 
smooth core armature, the conductors enter and leave the 
magnetic field gradually, taking an appreciable time to do so, 
in the case of a slotted armature, the lines snap across the 
conductors so quickly that the eddy-current losses are 
necessarily very considerably reduced. 

This explanation may not be remarkable for its accuracy 
of expression ; but sarely we are right in assuming that, for 
a given E.M.F. generated, the eddy-current loss in a con- 
ductor, depends upon the time which it takes in passing into 
or out of the uniform magnetic field under the poles. 

If, in the case of a slotted armature, the magnetic lines 
which form the “fringe” at the pole tips, may be considered 
as “snapping across” the whole width of the conductor in 
an inconceivably short space of time, it stands to reason 
that, since all portions of the conductor enter or leave the 
magnetic field almost at the same instant, the work done by 
eddy currents (quantity of electricity set in motion x mean 
E.M.F.) will be hardly worth considering. 

Mr. Price then deals at some length with Prof. Du Bois’ 
statements anent ring magnets, and with the aid of some 
more beautifully-drawn diagrams, he tells us many things 
which it may be useful to know. It is unfortunate that, 
after all is said and done, we are still in a state of semi- 
obscurity as to whet it is that Prof. Du Bois really has 
observed. One cannot suppress the feeling that it would 
have been nice to have known this at the beginning. 

Then thereis Mr. Price’s paradox. We are told toconsider the 
space between two infinite plane magnetic shells, of which the 
opposing faces are of the same polarity. These magnetic 
shells are built up of an infinite number of small bar mag- 
nets, placed side by side. It is pointed out that, with such 
an arrangement, there is no magnetic field, and the question 
is: Have the bars ceased to be magnets ? 

That the resultant magnetic induction between the shells 
would be nil, is quite evident; but whether or not the bars 
have ceased to be magnets must depend, to a great extent, 
upon the accepted definition of the word magnet. 

It is wonderful how a simple analogy will sometimes sweep 
the cobwebs from a mind which has been dwelling too long 
upon some apparently involved or obscure point, and the 
following electrical analogy, though no doubt highly unscien- 
tific, may help to guide us towards a solution of Mr. Price’s 
difficulty. 

The terminals of two dynamo, which are generating 
exactly the same E.M.F., are joined together, positive to 
positive and negative to negative. There is no flow of cur- 
rent, and the question is, have the dynamos ceased to be 
generators of electricity ? 

Alfred Still. 





** Dynamo-Electric Machinery.” 


I must apologise for an unfortunate but obvious mistake 
in the letter you were good enough to publish in last week’s 
issue. The first term in the second example should of course 
be 2°5, and not ‘25. 

W. Casson. 





New Type of Locomotive. 


I, and doubtless many more of your readers, having access 
to no other engineering journals save the ELECTRICAL 
REVIEW, would feel greatly obliged by an expression of 
authoritative opinion regarding the marked statement in the 
enclosed, taken from the Glasgow Herald of 14th inst.—the 
leading daily, as you may, perhaps, be aware, in the West of 
Scotland, and usually a tolerably safe guide in matters 
mechanical. An intelligent locomotive man here, with a lot 
of practical experience, assures me that N.B. Railway engines, 
with cranks on the usual “quarter-throw” principle, and 
wheel-segment balances, give, when running at or close on 60 
miles per hour, no indication whatever of “sledge-hammering,” 
as alleged by the Herald writer ; and one might, indeed, be 
such excused for feeling surprised if they did. Obviously the 


solid segments in the wheels of such engines will represent the 
180° cranks of Vir. Manson’s new type, though being, p>rhaps 
as regards centre of gravity, further removed from the axle’ 
centre, the stripes which they set up within the axle may 
prove more injarious to the latter. That they can effect to 
any great extent, however, the wheel-rims, seems highly im- 
probable. By the way, is it not a misnomer to speak of such 
engines as “high-speed,” their wheel revolutions,” at 60 
miles per hour, being only about 251 per minute ? 


E. M’Lean. 





In the arrangement pro by Mr. Manson, the balance 
weights in the wheels may be entirely omitted, and the two 
oppositely moving pistons will balance one another in a sense, 
bat unfortunately the two pistons are not in the same plane— 
vertical—and they will cause more or less tendency to vibrate 
the whole machine in a horizontal direction. This produces 
what is known as nosing, the front of the locomotive sway- 
ing from side to side. 

The so-called hammer blow, due to unbalanced vertical 
action, has been awarded far more attention thanin England. 
The reason is three-fo'd. In the first place the reciprocating 
parts of American engines have been very clumsy, and there- 
fore excessively heavy; secondly, the wheels have been very 
small, and thirdly, the rigid economy in American bridge- 
work, combined with numerous long spans, has enabled the 
unbalanced action to be markedly shown. It has been sug- 
gested to employ three or four cylinders in a locomotive, two 
outside the frames, and the remainder inside. The two out- 
side cranks would both point one way, while the inside crank 
or cranks would point the opposite way. The total inside 
reciprocating weights would exactly balance the outside, and 
a perfect all-round balance would be practically secured. 

The only objection to such a system would be that the 
engine would not start when on its dead points. This could 
be overcome by allowing the two sets of cranks to vary from 
perfect oppositeness a few degrees only, being content to 
allow a very slight departure from perfect balance; or by the 
use of a small engine to turn the large one off the dead point 
as usual in large stationary engines, This idea is perfectly 
feasible, but probably not one locomotive engineer in a hun- 
dred is not too hide bound to perceive its utility. The 
locomotive engineer thinks a locomotive cannot run unless 
its cranks are at angles of 90°. He knows all about fly- 
wheels, but fly-wheels revolve round a centre, and he does 
not realise that a 60-ton locomotive moving at 60 miles’ 
velocity in a straight line is as good a fly as a 60-ton wheel 
rim at 5,280 feet per minute circular velocity. There is 
really nothing special in Mr. Manson’s engine. It'is simply 
a partial step in the right direction, but has the mark of the 
conservative beast in the shape of cranks at 90°. Especially 
for long runs is this angle unnecessary. To this fetish 
locomotive men sacrifice speed, balance, bridges, rails, 
quiet, durability, rather than employ a little barring 
engine. To speak of blows like a sledge hammer 
being given to the rails is wrong. The effect of 
balance weights is simply to alternate lighter and 
heavier wheel pressure on the rail. The rail does not 
distinguish between a wheel of 10 tons pressure whether such 
pressure be simply normal or made up of 5 tons weight and 
5 tons centrifugality. It has been known that the wheels of 
some locomotives with heavy counterbalances must, at high 
speeds, lift off the rails. An American college has a sample 
locomotive which has shown this experimentally by means of 
running it on friction wheels with lead wire between these 
and the engine wheels, the wire being flattened a 
to the pressare. Large wheels with English design of 
moving appear not to cause trouble, the tendency to 
hammer blow being inversely as the wheel diameter squared, a 
7-ft. wheel being thus barely half as bad as a 5-ft. wheel for 
equal forward travelling. With electricity there need be no 
imperfect balance; hence the wide range of wheel diameter 
possible-—Eps. Exec. REv.] 





Electrical Advertising. 


Could you kindly inform me in your next issue if I should 
infringe anyone’s patent by fixing glow lamps in front of 





* For 7 feet wheels, as they are understood to be. 
D 
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letters on a sign board, and switching the same by contacts, 
worked by any ordinary clock movement. 
A. E. Rouch. 


[We imagine one is at perfect liberty to do this, but 
perhaps some of our readers can give more precise informa- 
tion.—Eps. Exxc. REv.] 





Electrical Hypothesis for the Solar and Planetary 
Systems, &c. 


Only recently the ELecrricai Review was celebrating, 
with just pride, its attainment of years of discretion; or 
shall I say, of venerable antiquity? Should it not then be 
prepared to put away childish things, lest detractors should 
be tempted to speak of a second childhood having come upon 
its hoary hairs? Of course, those who can appreciate the 
intense humour of “ Delta’s” Hlectrical Hypothesis for the 
Solar and Planetary Systems, &c., would not for a moment 
suspect the editor of the Review of mistaking the true 
value of such a contribution; but how about the large num- 
ber of your readers, whose knowledge of physics is not much 
greater than “ Delta’s” own? May not they think that four 
and half columns of the leading electrical journal is enough 
to give an article the hall-mark of, if not authority, at 
least of some pretensions to sense. To criticise such a pro- 
duction aeeey would be waste of your space; a writer 
who thinks that physicists of to-day regard the sun as being 
“in a state‘of magnificent conflagration,” gradually “burning 
iteelf np,” is hardly in a position to point out difficulties in 
their views. 

It is a small matter that “ Delta” regards the present 
estimate of the sun’s distance to exceed 95,000,000 miles, but 
it shows his study of astronomy does not extend to very 
recent works; for the analysis of the results of the observa- 
tions of the transit of Venus of 1874 brought the estimate 
down to its present figure of between 92 and 93 millions. 
But his ignorance of the absorption of radiant heat by the 
atmosphere, and his quaint idea that, according to existing 
theory, beams of light should “ be seen traversing the dark 
interplanetary space, exactly as we see the beams of an arc 
light projected from the ouien of a lighthouse at sea,” 
stamps “ Delta” as a paradox-monger of the lowest order; 
even the paradoxer, however, should not draw so freely on 


his imagination as to say, we know “that if it were possible 


to produce an absolute vacuum between two separated ter- 
minals of opposite polarity, that an electric current would 
flow from one to the other, &c.” 

But, seriously, Sir, it is surely the duty of a paper of the 
ELECTRICAL REVIEW'S standing not to publish articles of 
this kind without a warning note that if not written fora 
joke, they are at least only printed for the amusement of 
your readers. It is difficult enough to drive sound science 
into the mind of the average individual, to the great cost of 
the nation in its commercial progress and struggle with com- 
petitore, but the technical press should at least be careful that 
it does not obscure the “ dry light ” of science. 


Arnold G. Hansard. 





Ipswich, Queensland. 


On page 80 of your issue of January 21st, we notice that 
under the heading of Ipswich (Queensland) our name is 
included as having given tenders for Sections C and D. 

Permit us to say that this is an error, as we do not quote 
for electrical apparatus, and Sections A and B were the only 
ones for which we tendered. 

By making the above correction in your next issue, you 
will oblige. 

Babcock & Wilcox, Ltd. 
H. W. Kos. 
147, Queen Victoria Street, London. 
January 24th, 1898. 


[The table of tenders submitted, was given as stated last 
week, on the authority of the Australian Building, 
Engineering, and Mining Journal, which gave Messrs. 
Babcock & Wilcox’s name in all the four items, together 
with the amounts quoted. We refer our correspondents to 
that journal.—Eps. Exxc. Rev.) 


A Problem. 


The following problem might prove interesting to some of 
your readers :— 

A helical coil (¢) consisting of a single layer of insulated 
wire surrounds a bar magnet (N.S.) 


=——E= 


How can the coil be taken away from the magnet without 
having an E.M.F. generated in it ? 
































Archd, H. Finlay. 





Electrical Engineering in the Colonies. 


May I ask you to let me have a little information in one 
of your next numbers as to the prospects of a thorough prac- 
tical electrical engineer in any of the Colonies, especially 
New Zealand, and oblige. dada 

ie m e 


[Perhaps some of our readers, with special experience in 
this direction, will be able to give some information.—Eps. 
Exec. Rev. ] 





“HONOUR TO WHOM HONOUR IS DUE.” 





THERE have been a good many misstatements made on the 
subject of wireless telegraphy, and most of our readers are 
aware that much annoyance has been felt in some quarters 
at the publicity which Marconi and his methods have 
obtained. We must confess to a feeling of surprise, however, 
that a science note in the Pall Mall Gazette should state 
that “It has been very vexatious for Dr. Lodge to have a 
young foreigner cutting from under his feet, the ground he 
had made so peculiarly his own, and to see his rival taken up 
by the British Post Office authorities.” Why should Dr. 
Lodge be vexed at the cutting-out operations of Marconi ? 
Did Dr. Lodge ever submit anything himself to the Post Office ? 
From a scientific point of view Dr. Lodge ought to 
rejoice that his theories have received such striking 
confirmation, but’ we take it that the origin of the 
offence arises from the fact that the British Post Office 
investigated the system and apparatus brought forward 
by Mr. Marconi, who came here with proper credentials 
and introductions, and whose methods, after all, have, 
apparently, not commended themselves to the postal 
authorities. It seems to be forgotten too that Mr. Preece for 
14 years past has been experimenting in this direction, and 
in 1895 secured practical success. ; 
Nothing was said, nor, indeed, was much done, till it was 

discovered that the Post Office was making further experiments, 
and that there was a remote contingency of a new system of 
wireless telegraphy coming into actual use. Then, indeed, we 
find professors of the highest repute rushing into print, and 
using every opportunity to belittle the efforts of a young man 

who was merely at to demonstrate the commercial 

utility of a system that had been previously relegated to the 

lumber-room of a laboratory. We cannot help thinking such 

an attitude suggests little of the scientific spirit that pervaded 

such men as Faraday and Davy. There is an element of com- 

mercialism that we should scarcely expect to meet outside the 

City. Davy demonstrated the power of an electric current to 

effect chemical decomposition; moreover, by the agency of 

the electric current he succeeded in extracting potassium 

from potash, and thereby laid the foundations of an industry 

that has had untold influence upon the wealth of the 

country. But what was Davy’s guerdon or reward ? 

Faraday took Davy’s electro-chemical work a step for- 

ward. More than all he discovered the first principles of 

the dynamo; but would Faraday have heaped abuse upon 

the men who, grasping the importance of his discovery, 
sought to utilise it in a practical way? We think not. 

Rather would he have rejoiced that the fruits of his mind 
had met with such striking appreciation. 


Vol. : 
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Commercial electricity has done much we know to kill 
that kind of spirit, but still we should have thought that the 
dignity that even nowadays attaches to science, would have 

revented the unseemly incidents that have marked the 
introduction of wireless telegraphy into this country. 








THE ENGINEERS’ STRIKE. 





Tu1s we had hoped would have prey oo terminated before the 
opportunity of again using the above heading. But it seemed good 
to the strike leaders to withdraw the nominal basis of the quarrel, 
and to pretend to the continuance of the dispute on another basis, 
on the assumption of some fancied interference with the principles 
of trades unionism, a species of magniloquence now so common. 
A large display of verbiage is perhaps required to cover a few very 
awkward facts. A moderate estimate of expenditure and wages loss 
upon the strike is that the men’s side have mulcted themselves to the 
extent of £3,000,000 sterling, which is a pretty big sum to pay for 
the privilege of butting one’s head against a stone wall for six 
months, especially if it be thought that the destruction of the wall 
would drown one in the ditch beyond. But all this wall-butting has 
been done to please a section of the men’s executive, and there is a 
disposition abroad to accept the intentions of this section as perfectly 
good, as founded on a belief that the results aimed at were such 
as could be commended. We confess never to have had this 
belief ourselves. We have not rated the intelligence of the 
men’s executive at the level of their procedure, and have 
simply explained this procedure as dictated by personal 
motives alone, by a wicked desire to be unpleasant, irre- 
one of the consequences to either the enemy or to the 
eluded victims, the men themselves. When the Hngincer considers 
it important that the wishes of Mr. Barnes and Mr. Sellicks should be 
known, we fail to see why. Could they have had their way, they 
would have had it even if they had wrecked the country in doing 
so. Itis simply that they have a desire to get on in the world, and 
we recognise this desire as perfectly lawful to a point. Doubtless 
the idea was, once again, to squeeze employers, and rise a peg on the 
glory of having won a fight and paved the way foranother. The 
suggested full management of the shops, and the action of the 
A.S.E. when they had got it, hardly comes into the scope of 
argument. The immediate question is what of the future. It is 
idle to blink the fact that the men are routed completely, and we 
know many of them are very sore. Can trades unionism be 
rehabilitated on respectable and sound lines? Is it absolutely 
necessary that the men’s leaders should be men capable of stump 
oratory? We do not find that the managers of life insurance 
companies are speech makers, or even expected to be, yet in the 
case of the A.S.E. we find the huge funds of the biggest trades 
union placed unreservedly in the hands of a man whose title to run 
the business, seems to have been simply an ability to harangue 
the crowd. 

When the 48 hours’ demand was withdrawn, the employers offered 
to open their shops last Monday to the union men in their collective 
capacity, but this did not meet the men’s approval, and the lock out 
notices pending were put in force. Asa result of negotiation, how- 
ever, the employers granted a week's extension of the time for 
returning to work, and by Sunday it was generally understood that 
next Monday will see a return to work. Fresh firms were posting 
lock-out notices up to the end of last week. The cause of the delay 
in returning to work seems to have been due to internal dissensions 
of unionism. The members in the country naturally feel they have 
been sold by the executive in London. They have fought for seven 
weary months the battle of the London men at the order of a London 
executive, on a point which is now dismissed as hardly worth con- 
sideration, and the men are now debarred from going back to work on 
@ new issue altogether. All this, of course, raises into prominence 
the real issues, those of management and machine working. 

As to the A.8.E., the general opinion is that this society is financially 
ruined, and a new society of 10,000 members is to be started on the 
Clyde. Probably the near future will see trades unionism more 
healthily managed, with self-contained local societies in place of one 
huge centralised body, of which the centre knows not the outlying 
districts except as contributors to the centre only. Local interests 
and general interests must be lost sight of when a trades union 
becomes a huge fighting machine. We should like to see not only 
tsades unionism split A into local bodies, but also the Employers’ 
Federation similarly reduced. It borders on the impracticable to 
deal with local interests by a centralised body. Far better work can 
be done by local societies with some touch of the humanities in them. 
Masters and men know each other ; there is not the chance of working 
the amount of mischief that the present system allows the blatant 
self-seeking agitator. 

In the old days of 25 years ago we recollect how the representative 
of the union in the workshop got along on friendly terms with both 
men and masters, and it would be so again were the irresponsible 
district general secretary unable to foment local quarrels on such 
questions as the opening of eggs at the large or smallend. To run 
a huge affair like the A.S.E. successfully demands brains and 
intelligence and common sense. From the very beginning of the 
present strike, or from when its true basis was perceived, which was 
not long after it started, everyone seems to have arrived at the con- 
clusion that the men would lose, yet the fight went on to the 
complete extinction of funds and into a great of debt, Why 


could not the men’s executive see that they could not win and retire 
before the strike was a month old? John Burns said he would have 
it over in a fortnight. Why, if he could not win in a fortnight, did 
he not consent to be beaten? We think it well that the men’s 
leaders have been afforded a glorious opportunity of demonstrating 
their intelligence and capacity to lead. With their fall comes the 
destruction of the false surroundings that have gathered upon trades 
unionism and choked its vitality, but the fall of trades unionism as 
practised by no means implies its extinction as an honourable insti- 
tution when properly managed. 

The morning papers of last Monday were able to announce that 
the strike was over, and that next Monday will see a general return 
to work. This will round up the duration to 30 weeks. To each 
clause of the employers’ conditions there is now appended a note. 
We see very little in these notes, but it pleases Mr. Barnes to con- 
sider they modify the harshness of the clauses, and the men are 
ordered back to work. While, therefore, we are of opinion that the 
men have lost, as they deserved to do, we consider also that they 
will discover, before they can again afford to strike, that there are 
possibilities of high wages in British engineering that they have been 
for years striving to bury under a load of stupid restriction. That 
this may be found ont by the men is much to be hoped, and this it is 
makes it so desirable for employers to keep to the front. True, they 
have had very little encouragement from their men these dozen 
years or more. Engineering has been a heart-breaking business 
with the half-hearted service and the rampant tyranny of trades 
unions; but we hope this is all over, and that work will now go on 
harmoniously, and we hope also all the men at present out will 
speedily be re-engaged, and find good wages. We reprint below 
the final clauses and notes of ment. Resumption of work still 
awaits the return of the men’s ballot which was to take place yester- 
day, but Mr. George Barnes, interviewed by a Press representative, 
stated that the men would have to accept the terms of settlement 
whether they liked them or not. Work would definitely be resumed 
on Monday next, 31st inst. 

Thus, in this curt manner, does the men’s general secretary treat 
the feelings of the 81,000 men who, whatever else may be said, have 
fought a plucky fight. Here are the final clauses :— 


“ QGmpNERAL PRINCIPLE OF FamBEDOM TO EMPLOYERS IN THE 
MaNaGEMENT OF THEIR WOBRES. 


“The federated employers, while disavowing any intention of inter- 
fering with the proper functions of trade unions, will admit no inter- 
ference with the management of their business, and reserve to 
themselves the right to introduce into any federated workshop, at the 
option of the employer concerned, any condition of labour under which 
any members of the trade unions here represented were working 
at the commencement of the dispute in any of the workshops of the 
federated employers ; but, in the event of any trade union desiring to 
raise any question arising therefrom, a meeting can be arranged by 
application to the Secretary of the Employers’ Local Association to 
discuss the matter. Nothing in the foregoing shall be construed as 
applying to the normal hours of work, or to general rises and falls of 
wages, or to rates of remuneration.” 

Notz.—No new condition of labour is introduced or covered by 
this clause. It simply provides for equality of treatment between 
the'unions and the Federation by reserving for all the members of all 
the trade unions, as well as for all the federated employers, the same 
liberty which many trade unionists and many employers have always 
had. Special provision is made in the clause and in subsequent 
“provisions for avoiding disputes” to secure to workmen, or their 
representatives, the right of bringing forward for discussion any 
grievance or supposed grievance. 


“1.—FREEDOM OF EMPLOYMENT. 


“ Every workman shall be free to belong to a trade union, or not, 
as he may think fit. Every employer shall be free to employ any 
man, whether he belong or not to a trade union. Every workman 
who elects to work in a federation workshop shall work peaceably 
and harmoniously with all fellow employés, whether he or they 
belong to a trade union or not. He shall also be free to leave such 
employment, but no collective action shall be taken until the matter 
has been dealt with under the provisions for avoiding disputes. The 
Federation do not advise their members to object to union workmen, 
or give preference to non-union workmen.” ‘ i 

Norz.—The right of a man to join a trade union if he pleases in- 
volves the right of a man to abstain from joining a trade union if 
he pleases. This claim merely — both rights. The Federation 
sincerely hope that a better understanding will prevent any question 
of preference arising in the future, and advise the members not to 
object to union workmen. 


“ 2.—PIgCEWORK. 


“The right to work piecework at present exercised by many of the 
federated employers shall be extended to all members of the Federa- 
tion and to their union workmen. The prices to be paid for piece- 
work shall be fixed by mutual arrangement between the employer and 
the workman or workmen who perform the work. The F tion 
will not countenance any piecework conditions which will not allow 
a workman of average efficiency to earn at least a wage at which he is 
rated. The Federation recommend that all wages and balances shall 
be paid through the office.” } 

Norz.—These are just the conditions that have been for long in 
force in various shops. Individual workmen are much benefited by 
piecework. A mutual arrangement as to piecework rates between 
employer and workman in no way interferes with the functions of 
the unions in arranging with their own members the rates and con- 
ditions under which they shall work. 
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 3.—OvERTIME. 
“Terms OF RECOMMENDATION AGREED TO BE MADE TO EMPLOYERS, 


‘When overtime is necessary, the federated employers recom- 
mend the following as a basis and guide:—That no man shall be 
required to work more than 40 hours’ overtime in any four weeks after 
fall shop hours have been worked, allowance being made for time 
lost through sickness or absence with leave. In the following cases 
overtime is not to be restricted, viz. :—Breakdowns in plant; general 
repairs, including ships; repairs or replace work, whether for the 
employer or his customers; and trial trips. It is mutually agreed 
that, in cases of urgency and emergency, restrictions shall not apply. 
This basis is to apply only to men of the trade unions who are repre- 
sented at this Conference. All other existing restrictions as regards 
overtime are to be removed. It is understood that, if mutually satis- 
factory to the Local Association of Employers and the workmen con- 
cerned, existing practices regarding overtime may be continued.” 

Nortz.—These overtime conditions are precicely the conditions 
now in operation in various places, tnough in many federated work- 
shops no limitation wbatever exists at the present time. In many 
cases this will be the first attempt to regulate or prevent excess of 
overtime, 


“4.—Ratina OF WORKMEN. 


“Employers shell be free to employ workmen at rates of wages 
mutually satisfactory. They do not object to the unions or any 
other body of workmen in their collective capacity arranging amongst 
themselves rates of wages at which they will accept work, but, 
while admitting this position, they decline to enforce a rule of any 
society or an agreement between any society and its members. The 
unions will not interfere in any way with the wages of workmen 
outside their own unions. General alterations in the rate of wages 
in any district or districts will be negotiated between the Em- 
ployers’ Local Association and the local representatives of the trade 
unions or other bodies of workmen concerned.” 

Norr.—Oollective bargaining between the unions and the 
Employers’ Associations is here made the subject of distinct agree- 
ment. The other clauses simply mean that as regards the wages to 
be paid there shall be (1) freedom to the employer; (2) freedom to 
the union workmen both individually and in their collective capacity 
—that is to say, collective bargaining in its true sense is fully pre- 
perved; and (3) freedom to non-unionists. These conditions are 
precisely those in operation at present on the North-east coast, the 
Clyde, and elsewhere, where for years past alterations of wages have 
been amicably arranged at joint meetings of employers and repre- 
sentatives of the trade unions. 


“5,—APPRENTICES. 


“There shall be no limitation of the number of apprentices.” 

Nortz.—This merely puts on record the existing practice, and is 
to prevent a repetition of misunderstandings which have arisen in 
pome cases. 


“6,—SHLEoTION, TRAINING, AND EMPLOYMENT OF OPERATIVES. 


“Employers are responsible for the work turned out by their 


machine tools, and shall have full discretion to appoint the men they 
consider suitable to work them, and determine the conditions under 
which such machine tools shall be worked. The employers consider 
it their duty to encourage ability wherever they find it, and shall 
have the right to select, train, and employ those whom they consider 
best adapted to the various operations carried on in their workshops, 
and will pay them according to their ability as workmen.” 

Norz.—There is no desire on the part of the Federation to create 
a specially favoured class of workmen. 


“ PROVISIONS FOR AVOIDING DISPUTES. 


“ With a view to avoid disputes in future, deputations of workmen 
will be received by their employers, by appointment, for mutual discus- 
sion of questions in the settlement of which both parties are directly 
concerned. In case of disagreement, the local associations of em- 
ployers will negotiate with the local officials of the trade unions. In 
the event of any trade union desiring to raise any question with an 
employers’ association, 2 meeting can be arranged by application to 
the secretary of the employers’ local association to discuss the ques- 
tion. Failing settlement by the local association and the trade 
union of any question brought before them, the matter shall be forth- 
with referred to the executive board of the Federation and the 
central authority of the trade union ; and pending the question being 
dealt with, there shall be no stoppage of work, either of a partial or 
@ general character, but work shall proceed under the current 
conditions.” 

Nors.—A grievance may be brought forward for discussion either 
by the workman individually concerned, or by him and his fellow 
workmen, or by the representatives of the union. 

GrnERaL Expianation.—In no instance do the federated em- 
ployers propose conditions which are not at present being worked 
under by large numbers of the members of the Allied Trade Unions. 
The federated employers do not want to introduce any new or 
untried conditions of work, and they have no intention of reducing 
the rates of wages of skilled men. These conditions, with relative 
notes, are to be read and construed together. 

The following is also to be read in to the terms, being par‘ of letter 
handed to the delegates at the Hotel Metropole on January 21st :— 

“The note appended to the recent explanations issued by the em- 
ployers, disclaiming any intention of reducing the rates of wages of 
skilled men, applies to time wages and to piecework earnings. In 
the latter case there is no intention of interfering with the usual 
practice of making extra payment for extra effort.” 

The latest news to hand is that such ballots as have come in are in 
favour of a return to work on the above conditions. 


BUSINESS NOTICES, &c. 





Electrical Wares Exported. 
Wuux Enpina Jan. 187TH, 1897. | Waug Expma Jan. 181TH, 1898. 
& 


& 46. 8. 

Antwerp oa oo 29 0} Adem... ses ww. §=©48 0 
Auckland soe = ono, 122 0 | Alexandria... so’ 71 
Barcelona as .- 15 0) Amsterdam... 0 200 0 
Barranquilla. Teleg. mat. 350 0 Antwerp toe) ess) eee 1 
Bremen ... aos .- 60 0} Auckland eee « 160 0 
Buenos Ayres ... .» 54 O | Bangkok eee «- 150 0 
Brisbane oes w» 18 O | Bombay .. oat << ee 
Calcutta ae ... 891 0 | Bremmerbaven... “ac ee 
Cave Town .. .. 385 0. Buenos Ayres ... ccs, ee 
Colombo ane .. 129 0 | Bashire. Teleg. mat.... 120 0 
Darban ... ose «. 727 O | Calcutta... Fan - 102 0 
East London ... .. 167 0; CapeTown .. os 125 0 
Hamburg. Teleg.mat. 225 0 Colombo... vee 44 0 
Hobart ... ee .. 27 O | Flushing vee see: 160 0 
Hong Kong. Telep.mat. 90 0 Genoa. Old Teleg.wire 60 0 
Madras ... nee .. 12 O | Gibraltar ee ces, PEO 
Melbourne ea .. 185 O Hamburg Ae es ao oO 
” Teleg. mat. 74 O Madras... ae soo ee <0 
Perth _... see .. 173 O Malaga ... ree .. 494 0 
Port Elizabeth ... «- 860 O Melbourne aie sa. (60 (9 
Reval... soe « 80 0 | Monte Video ... a, YOR @ 
Santander con ... 250 0 Natal ... ake ow. 429 0 
Shanghai ne ... 465 O | Odessa ... aes a Go 2 
Singapore. Teleg. mat. 82 0 | Ostend ... cas acc 020 
Smyrna ... we .- 67 O | Port Chalmers... a, See 
Syra... We w. 42 O. Port Elizabeth... so Sew 
Sydney ... oi .. 415 0 | Singapore ean «> -24.6 
Wellington... -. 281 0 | Sydney ... ay ace 2D. 2 
| Yokohama aes ««« 202° 0 





Total £4,736 0 | Total £3,103 0 
Foreign Goods Transhipped. 
£ 6 
Melbourne. Teleg. mat. 200 0 
Electrical Wares Exported. 

Weex Enpine Jan. 25TH, 1897. | Week Enpine Jan. 25TH, 1898. 
£ 6. £ 6 
Alexandria... ... 872 0 Adelaide ae sce, ae 20 
Albany ... ne ... 897 0. Alexandria. Teleg. wire 23 0 
Amsterdam ... .. 125 0, Amsterdam... ne > 2 
Antwerp ee .. 15) 0 | Bangkok ee oe 24 0 
Bangkok. ‘Teleg. cable 120 0 Bombay sas onei 5 0) 10 
Bombay See we Soe 9s Teleg. mat. ... 47 0 
Buenos Ayres ... .. 488 0 Boulogne ane acs a gO 
Be Teleg. mat. 73 O | Calcutta... see soc’ ee 
Calcutta int .- 454 0. CapeTown ... ww. 241 0 
Callao. Elect. Lightiog Colombo ose ses 9 0 
Cable... ... 768 O | Copenhagen ... ws eae 
Cape Town ... ... 868 ©, Durban... oe o 68.0 
Colombo es .. 60 0 | East London ... os a0 0 
Durban (and 187 tons | Flushing Aas sc. 20) 3 
Teleg. mat.) ... 142 O| Genoa ... seo oo. 297 0 
East London ... . 147 0, Gothenburg... «. 660 0 
Flushing vay a ik ~ vee YS 
Hiogo ... ae .» 508 O; Malta ... a «. 48 0 
La Treport eee eee 10 0 | Melbourne coe eee 72 0 
iin... — — 40) Oem. . vw MS 
Melbourne __... we 92 O/| Port Elizabeth «. 2386 0 
Perth ...  ... se» 165 0 | Rangoon sagil -i9)) ae 
Port Elizabeth... we» 25 O/| Rosario... ane «. 114 0 
Reval ... os .. 72 0 | Shanghai sé ian oe 0 
As Teleg. mat. 80 0 | Singapore ate ws os 0 
Rosario ... aa .. 108 0 | Sydney ... ar ood OLF 0 
Santos. Teleg. mat. 592 0 | Vigo. Teleg.cable 10,920 0 

Sydney ... nee oon: Oke SON 

Valparaiso. Teleg. mat. 145 0 | 

Yokohama eos . 585 0) 
Total ... £6,661 0 Total ... £14,267 0 





Foreign Goods Transhipped. 


| 
Cape Town. Electrical 
machinery ... ... 264 0 


8. 
Port Elizabeth. Teleph. 
mat. eee eee 0 


Alternating Enclosed Arc Lamps.—The General Elec- 
tric Company are, we understand, now in a position to supply a good 
enclosed arc lamp for alternating current circuits, taking 6 amperes. 


Annual Dinners.—The annual dinner of Messrs. 
Rosling & Appleby, electrical engineers, of Bradford, took place at 
the County Restaurant on Friday evening, 21st inst., when about 100 
sat down. A musical programme was afterwards executed. ; 

The staff and long-service employés of the Electric Construction 
Company, Limited, sat down to the fourth annual dinner given by 
Sir Daniel Cooper, Bart., the chairman of the company, on 8th inst. 
There were 220 persons present. 
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Bankruptey Proceedings,—At the London Bankruptcy 
Court last week William Alan Fraser, electrical engineer, Cecil Court, 
Charing Cross Road, applied for an order of discharge. According 
to the official receiver’s report, the bankrupt failed last February with 
liabilities £904, and no realisable assets. He commenced business in 
partnership at 18, Cecil Court, in May, 1895, with a capital of £250, 
borrowed from his father. The trading resultiog in a loss, the partner 
retired in the followiog August. The baukrapt opened a branck 
business at Guildford in November, 1895, but that proved unprofit- 
able, and was discontinued in July, 1896. During the following 
month he abandoned the London business, which had been carried on 
at a loss throughout, sold off the stock, &c., for £60, and used the 
proceeds partly in paying debts and partly for personal expenses and 
subsistence. The offences reported were (1) insufficiency of assets to 
pay 10s. in the £ to the unsecured creditors, (2) imperfect books, and 
(8) trading with knowledge of insolvency. His Honour upheld the 
report, and imposed a suspension of two years. 

The case of Messrs. Paterson & Cooper, electrical engineers, of the 
European Works, Pownal Road, Dalston, Princes Chambers, Victoria 
Street, Westminster, and Regent Street, Glasgow, came before Mr. 
Registrar Brougham last week at the London Bankruptcy Court. The 
failure occurred in August, 1896, the accounts showing total liabilities 
£19,514, and assets valued at sufficient to yield a surplus of over 
£7,000, after discharging all liabilities. An application for the 
discharge of the bankrupts has been lodged, and was in the list for 
hearing on the 2lst inst. Mr. Muir Mackenzie, on behalf of the 
debtors, applied for a further adjournment, in order that the assets 
might be realised before the application was heard, as the decision of 
the Registrar would be affected by the result. By consent of the 
official receiver and all other parties interested, his Honour ordered 
the hearing to stand over until March 25th. 


Business Announcement.,—Mr. J. W. Westmoreland, 
F.1.C., who has been for the last five years an assistant analyst with 
Mr. Edward Riley, has opened a laboratory and assay office at 3, 
Love Lane, EHastcheap, E.C., and is prepared to undertake the 
sampling, assay, and analysis of ores, minerals, metals, and metallur- 
gical products generally. 


Catalogues,—The General Electric Company have issued 
the 12th edition of their electric bell catalogue, also the seventh 
edition of their telephone list. These two sections of the company’s 
catalogue contain prices and particulars of all requisites for electric 
bells and telephones, and these editions are specially brought out to 
emphasise the fact that, as these are the two directions in which the 
hardware dealer or ironmonger usually starts when adding electrical 
work to his business, the company have kept the idea before them 
of making them as simple as possible, in order that a customer may 
find them sufficient to enable him to start in these lines. A full de- 
scription is given of their new works at Manchester, where the sup- 
plies mentioned are made. In the electric bell catalogue many new 
developments are introduced. The bell and indicator pages have 
been very much enlarged, and many new patterns added. Batteries, 
bell pushes, wire, and all the various accessories are detailed. As in 
previous editions, a few notes are included on the application of elec- 
tricity, instructions and diagrams, enabling customers to fit up any 
ordinary electric bell installation. At the company’s Manchester 
works a very large extension has been made by the laying down of 
new and most efficient plant for the manufacture of telephone sup- 
plies, and it is considered that the telephone catalogue will show 
that in all branches of the telephone industry a very great advance 
has been made since the issue of the former edition. Special atten- 
tion is directed to the general intercommunication telephone sets, 
and also to the fact that throughout the list the transmitter in use is 
the Hunningscone Deckert, which has done excellent service. Many 
new illustrations are in this section, showing the developments 
alluded to, and as in the case of the bell catalogue, the fitting of the 
various systems mentioned in the list is dealt with at the end by 
means of diagrams and descriptive letterpress. 

“ og Cox-Walkers, of Darlington, send us a blotting square for 
e desk, 


Ediswan’s Employés.—The employés at the Ponder’s 
End Works of the Edison and Swan United Electric Light Com- 
pany, Limited, held their annual Christmas entertainment in the 
Queen’s Hall, People’s Palace, on Friday, January 21st. A special 
train was engaged, left in the afternoon carrying about 1,100 of the 
workpeople and their friends. The programme included dancing, 
Mr. Berry’s Concert Party, and the Animated Photographs. The 
employés were admitted free to the East London Exhibition of 
Trades and Inventions, which adjoins the Queen’s Hall. 


Ediswan Lampholders.— The Ediswan Company are 
introducing the “ Ediswan” enamelled liner, or “ anti-shock ” lamp- 
holder, which consists of the company’s patent “S” insulator, the 
interior of which is surrounded by a patent enamelled liner, thus 
entirely preventing any possible contact with the outer case by 
means of stray ends of wire. The enamelled liner, as shown, is fitted 
inside the brass case in such a manner that it does not interfere with 
the present facility of wiring, &c., and the holder may be wired 
without removing the enamelled liner. The company’s lampholder 
licenses expired yesterday, 27th inst., and the patent “S” holder 
can be manufactured only by this company, and supplied with or 
without the enamelled liner. 


Experimental Research.—Messrs. F. Hutchins & Co., 
experimental engineers, 13, Victoria Street, Westminster, announce 
that they have lately taken new premises at Gray Street, Blackfriars, 
which are now fully equipped for carrying out experimental work. 
Besides workshops for the manufacture of technical apparatus and 
inventors’ models of all kinds, they have private rooms which can 





be placed at the disposal of patentees and others, with engine power, 
use of tools and instruments, supply of electric current, &c. In con- 
nection with electro-chemical and other such work, when in the 
experimental stage, considerable expense has usually to be incurred 
in taking special premises and purchasing plant. We understand 
= special facilities are offered by Messrs. Prtchins & Co. for such 
work. 


Granger’s Steam Jet Blowers.—We have received 
from Mr. W. A. Granger, of Brooke Road, Stoke Newington, an 
illustrated list of his forced draught furnace, in which the advantages 
of forced draught are dilated upon, the Granger system described, its 
good points emphasised, and the saving effected by it mentioned. 
The statements are supported by results of tests made in every-day 
practice. A list is given of firms using the system. Another list 
issued by Mr. Granger gives particulars of his patent variable steam 
jet blowers. It is claimed that these can be very easily applied to 
Babcock boilers by placing them either through the back or sides of 
the ashpit, or under the floor level, so that. the front of the boiler 
remains quite unaltered. We understand that the blowers are 
in use at large iron and steel works in the Glasgow, South 
Wales, and other districts, chiefly for blowing ingot furnaces and 
gas producers. They are also used at several electric light stations, 
including the Kensington and Knightsoridge works, where they are 
on on the Babcock boilers at both Chapel Place and Kensington 

ourt. 


Liquidation Notices—A petition by Henriette R. 
Gaulard, of 28, Canterbury Road, West Croydon, for the winding up 
of the National Company for the Distribution ot Electricity by 
Secondary Generators, Limited, is to be heard at the Law Courts 
before Mr. Justice Wright, on February 2nd. 

A meeting of the Westralian Electric Lighting and Supply Com- 
pany will be held at 54, Old Broad Street, London, on March 2nd, at 
2 o’clock, for the purpose of hearing an account of the winding up 
from Mr. G. H. Homan, the liquidator. 


Notching Armature Dises.—Messra. Sponholz and 
Wrede, of Exercier Strasse, 6, Berlin, send us a list of their auto- 
matic machines for notching armature discs in dynamo machines and 
electro-motors. 


Parliamentary Bills—Among the Bills before the 
Examiners of Private Bills at the House of Commons on Monday 
that complied with the Standing Orders of Parliament were the 
Central Electric Supply Company (Powers and Works in Maryle- 
bone) and the General Power Distributing Company. 


“Sell’s Directory of Telegraphic Addresses.”—Mr. 
Henry Sell has just published his well-known directory of telegraphic 
addresses, which is, as usual, compiled from official lists supplied by 
the Postmaster-General, and contains all the information received 
from the Post Office to January Ist, 1898. In addition to telegraphic 
addresses and telephone numbers, there is much useful data. Tele- 
phone and telegraph rates for all parts, both at home and abroad, 
are set out in handy tabular form. The details of charges for com- 
munication on the trunk lines constitute a good feature, snd reduc- 
tions in cable rates are also interesting. There are some general 
comments and statistics regarding British trade during the past year 
—a period of prosperity and conflict. 


Standard Electric Company.— We are asked to state 
that on and after February 1st, 1893, the firm of Green & Treacher, 
established in 1888 for the supply of electrical sundries and as manu- 
facturing electricians, will be conducted under the name of the 
Standard Electric Company, at 17, Garlick Hill and 191 & 192, Upper 
Thames Street, E.C. 


Steam Mail Carts.—Messrs. Julius Harvey & Co., who 
have completed their first six weeks contract under the Postmaster- 
General for conveying mails by steam motor van from London to 
Redhill, have been asked by the authorities to make another contract 
for a further period, the trials having been very satisfactory. 


“Stearn” Lamps.—The Zurich Incandescent Lamp 
Company, of Victoria Street, S.W., has issued a new list (January, 
1898) of the “ Stearn” high voltage lamps, which, we observe, are used 
by about a score of municipal and company electricity supply estab- 
lishments in this country. The list is undoubtedly a work of art, the 
arrangements, illustrations, aud printing being of the best. Many of 
the lamps are shown natural size, including the double carbon, double 
carbon with filaments in parallel — single filament, and high 
voltage types. Among others included in the list are fancy, change- 
able voltage, miniature, candle, and other lamps. 


The National Company for the Distribution of Elec- 
tricity by Secondary Generators vy. Gibbs.—In the Chancery 
Division on Saturday, before Mr. Justice Stirling, the above action 
was mentioned upon a motion for judgment in default of defence. 
Mr. Gore Brown moved the motion on behalf of the company, and 
Mr. Rawdon, who had just been instructed on behalf of tne repre- 
sentative of the defendant, urged that this matter should not be 
taken as ashort cause, but should go into the general paper, and 
that he should have leave to defend. It was a case in which injustice 
would be done unless he had an opportunity of defending it. His 
client was a foreigaer, and her only appearance had been under pro- 
test, and he (Mr. Rawdon) wished an opportunity to consider whether 
he should move to discharge the service of the writ. The lady was 
in Paris, and that day only had her solicitors here got the affidavit 
from her. Mr. Gore Brown said that the other side had already had 
plenty of time. This was a claim made by the company against two 
gentlemen who assigned certain patents, relating to electrical distri- 
bution, for £220,000, with a warranty that the {pateats were valid. 
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The price was to be £200,000 in shares, and £20,000 in cash, and the 
vendors undertook to establish their title to the patents, and transfer 
them to the company. But the patents had not been transferred, and 
had been found in great part to be invalid and void. The defendant, 
Ruell, was administratrix of one of the patentees, and a claim had been 
made for theassignment, and damages for breach of the agreement. The 
writ was issued on December 16th, 1896; leave toserve on Ruell was 
given on February 22nd, 1897, and shies entered an appearance under 
protest on March 3rd. That was not a step in the action which 
would prevent anyone so appearing from moving within a reasonable 
time to have service of the writ set aside; but he submitted it must 
be done within a reasonable time, and here there had been 10 months 
delay. There had been litigation going on in France in connection 
with the same matter, and in 1894 the company obtained judgment 
entirely in their own favour, a decision which was affirmed on appeal, 
and there was really no ground for disputing the agreement. After 
some further argument, his lordship said that although there had 
been very great delay on the part of the defendant, still he thought 
it necessary, for her proper protection, to give her an oe 
further to consider her position. He accordingly di that the 
motion should stand over until the first day on which he took non- 
witness actions. 


The Ward Electrical Car Company, Limited.—Under 
the winding-up order recently made against this company, the 
statutory me:tings of the creditors and shareholders were held on 
Wednesday, before Mr. Culley, Assistant Receiver, at the Board of 
Trade offices, Carey Street, Lincolns Inn Fields. The Chairman said 
the facts relating to the case were somewhat peculiar. The company 
was registered in October, 1888, with a capital of £300,000, and was 
apparently promoted by Mr. Ward, in conjunction with a Col. 
McMurdo, with a view to the acquisition of certain inventions 


relating to electricity and belonging to Mr. Ward, also to carrying | 


on the business of electrical engineers. The whole of. the capital— 
except the signatories shares—was issued to Mr. Ward on return for 
his inventions, and he was also toact as managing director at 
£1,000 a year, payable only out of profits, or until the formation of a 
tubsidiary company. The whole of the shares having been issued to 
the vendor. Tne company had no working capital, but Mr. Ward 
entered into an agreement with Col. McMurdo for the sale to the 
latter of 22,500 shares for £10,000 payable as to £1,000 to Mr. Ward, 
and £9,000 to the company. Col. McMurdo died in May, 1889, 
having paid £4,362 on account. Mr. Ward then entered into an 
agreement with the Receiver of his estate, under which 20,000 
shares were to be returned to him, and he was to provide the 
company with £5,000 for working capital. Mr. Ward further 
undertook to pay the company’s liabilities until December, 1890. 
The money received by the company was used in developing the 
patents, but apparently without any definite results, and the only 
property acquired was stated to be a small amount of plant that had 
been seized by the landlord for rent, and an omnibus which had been 
seized under a judgment. The directors in April, 1896, authorised 
Mr. Ward to sell the whole undertaking to a new company for 
£35,000, payable as to £5,000 in cash, and the remainder in shares. 
That scheme was not carried through, but subsequently Mr. Ward, 
and a Mr. Marshall, floated the London Electrical Omnibus Company, 
Limited, to acquire other inventions belonging to the former 
gentleman. The purchase price was £20,000 cash, and £80,000 in 
shares, and was to be divided between the two promoters. Under 
the agreement with the first company, it was provided that all 
inventions and improvements thereon, sold to that company, should 
become its property. The inventions sold to the second company 
were stated to be improvements on the original inventions, so that 
@ question of title would doubtless arise between the two companies. 
Mr. Ward had stated his intentions of handing over his shares in 
the new company for the benefit of the old company, and Mr. 
Marshall was now bankrupt in the London Court. The directors in 
August, 1892, resolved to issue debentures to a certain firm, and 
although there had been no actual issue, a claim to some of the 
company’s property had been maintained with success. The original 
patents had apparently lapsed, with the result that jthe only asset 
belonging to this company was its interest in the London Electrical 
Omnibus Company, Limited. Accounts had been prepared showing 
unsecured debts, £863; fully-secured debts, £2,485; and assets, 
£1 93. ld. Mr. Ward intimated that he desired to present the 
shareholders with shares in the London Electrical Omnibus Company, 
Limited, which was now in a position to make a considerable profit 
by running electrical omnibuses. He had no doubt but that the old 
shareholders would consent to such an arrangement, as the shares 
would be of considerable value. The matter was left in the hands of 
the Official Receiver, to be dealt with in the usual manner. 


The Year 1897.—Messrs. Drake & Gorham inform us 
that 1897 fully answered their expectations. The number of instal- 
lations in country houses completed during the 12 months continues 
to increase, and twice during the year the firm has engaged new 


‘suites of offices. Amongst the country house installations may be 


mentioned the lighting of Rolleston Hall, for the Right Hon. Lord 
Churchill, with two large oil engines, and upwards of 300 lights; 
Brook House, for Mrs. Stephenson Clarke, with two steam engines 
and 420 lights; Tal-y-Garn, for Mr. Godfrey Clark, with two oil 
engines and 365 lights. The long list of installations also includes 
several hundred lights for the Marquis of Lansdowne; the lighting 
of Dr. Conan Doyle’s house; also that of Mr. W. J. Crossley, of 
Crossley Bros.; Oulton Park for Sir Philip Egerton, &c. One of the 
largest isolated installations in the kingdom has been put down for 
the Prudential Assurance, and consists of a generating plant for 6,500 
lamps of 16-C.P. An installation of 2,500 lamps, and a number of 
Jandus lamps, has just been completed for the Auxiliary Army and 
Navy Stores. ‘Ine firm’s Manchester branch have completed a 


number of installations in private houses, mills, and public buildings, 
amongst which may be mentioned the Linotype Company’s new 
works, where 254 “Jandus” arc lamps, as well as 240 incandescent 
lamps, have been placed. The progress of the “Jandus” lamp, for 
which the firm are the sole selling agents, has been phenomenal, and a 
special department has been found necessary to cope with this 
rapidly extending business. The firm have developed a system of 
iron conduits, with a patented form of joint, which avoids all screw- 
ing, and consequently effects a considerable saving in labour. 








ELECTRIC LIGHTING NOTES. 


Aberdeen.—Councillor Johnson recently undertook to 
consult Prof. Kennedy on the question of utilising the dust of the 
city in producing electricity. 


Bath,—Mr. G. F. Metzger has now been officially appointed 
by the urban sanitary authority as engineer and manager of the electric 
light works, to carry out the same duties as he has heretofore per- 
formed, at a fixed inclusive salary of £500 per annum, and two-thirds 
of apprentices’ premiums. 


Bristol.—The electrical engineer, Mr. Faraday Proctor, 
is to report on the cost of placing the electric light in a Cabot tower 
which is now being erected. 


Bromley.—The Board of Trade have provisionally 

to transfer the electric lighting order, but after a long dis- 

cussion the District Council have postponed the question pending 
information as to the status of the company. 


Cardiff.—The Electrical Engineer (Mr. Appelbee) 
reports that the total number of 8-C.P. lamps supplied on December 
81st last was 15,431, compared with 14,136 in the corresponding 
period of 1896, an increase of 1,298. The lamps connected and 
applications received during December were 208, and the total num- 
ber of lamps awaiting connection at the end of the month was 1,296. 
The number of units generated during December was 63,783, com- 
pared with 59,365 in the corresponding period of 1896, an increass of 
4,418. The calculated revenue for last month was £78 from arc 
lamps, and £786 from private supply ; total, £864. The revenue in 
December, 1896, was £819 193. 1d. The lamp connections were less 
than could be wished, but the department was hampered for want 
of plant. The sale of current for the year 1896 was 308,430 units, 
compared with 342,461 units in 1897, an increase in the latter year 
of 34,031. The rates now charged were 6d. for the first two hours 
and 34d. afterwards. He suggested that the rates should be 7d. for 
the first hour and 34d. afterwards. 


Chester.—A feeder is to be laid to increase the pressure 
for the light in Brook Street, Foregate Street, and other thorough- 
fares, at an estimated cost of £2,050. Councillor Roberts stated 
at the last Council meeting that the Electric Lighting Committee’s 
expenses had been about £2,400, and their receipts had been close 
upon £5,000. The winter quarter ending December had 
realised close upon £1,800. They were told by Mr. Thurs- 
field, who had had the management of the works as Messrs. Parker’s 
representative, that a look forward to a gross income next 
year of about £3,000. Notice has been given to Messrs. Parker that 
the Corporation intend to take over the works at the end of March. 
The sub-committee were going to recommend that the price during 
the current year should be 5d. instead of 6d. per unit. Two con- 
sumers of 2,000 units had received discount, enabling them to 
have the light at the net price of 44d. per unit. 


Dingwall.—The Town Council last week discussed the 
terms of a proposed agreement with the company which intends elec- 
trically lighting the district. 


Douglas:—The Lighting Committee has considered 
tenders of the Douglas Gaslight Company and the Isle of Man Tram- 
ways and Electric Power Company to light the town respectively by 
gas and electricity, and has decided to recommend the acceptance of 
the Gaslight Company’s tender, with power to terminate the agree- 
ment at any time so far as the sea front is concerned. The: Gaslight 
Company offered to light the town with Welsbach burners at various 
ptices per burner, while the Tramways Company offered to supply 
the current only for electric lighting at 34d. per Board of Trade 
unit, 


Dublin,—A member of the Dublin Mercantile Associa- 
tion complains that he has been waiting fora supply of current for 
about two years, and has not yet been supplied, although, he says, 
the mains come right up tohis shop. He has been informed that the 
Corporation has not current to supply him with, and somehow or 
other from this he reasons out that the electric lighting powers 
should be handed over to the Electric Tramway Company, whose 
scheme is before the Corporation. The Dublin Mercantile Associa- 
tion consider that the rates now charged are excessive, and that if 
if the Corporation cannot improve the service, they should invite 
others to submit schemes. 


Edinburgh.—The Lighting Committee recommends the 
lighting by electricity of various roads with 16, 13, 10, 16, 7, 12 and 
16 lamps respectively. The proposal is that the lamps should be 
lighted at the rate of £15 per annum. 
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Elland.—The District Council has decided to ask the 
electrical engineer of Nelson to visit Elland, and make a report as to 
the character of the installation suitable for the needs of the town. 


Finchley.—The Municipal Electric Supply Company has 
submitted terms of a proposal to light East Finchley with elec- 
tricity. These have been sent to a committee for consideration. 


Folkestone.—Plans of the electricity works have been 
prepared, and building operations are to be commenced at once. 


Fort William.—The charges for current here to ordi- 
nary consumers are 9d. per unit from one hour before sunset till 
9 p.m., and from 9 p.m., to one hour before sunset the following day 
44d. per unit. In the case of workmen’s houses, there is a fixed rate 
of 10s. per 16-C.P. lamp per annum. The town is lit for the same 

rice as was paid for gas, but instead of 58 gas jets there are six arc 

ights of 1,000-0.P. each, and 58 16-C.P. lamps. When the town 
was lit by gas there was the additional cost for lamp lighting, while 
this is now done from the central station. Three thousand lamps 
are now being supplied, but the plant has double that capacity. 


Glasgow.—Mr. Chamen, the newly-appointed Corporation 
electrical engineer, will take up his duties from to-day. The 
Electricity Committee will now proceed with the arrangements 
necessary for the erection of the new works. 


The Corporation has decided to supply the stanceholders in the 
Dead Meat and Fish Markets with the necessary current for lighting 
purposes, 

Hampstead.—The Vestry has advanced Mr. Cottam’s 
salary from £400 to £450 per annum. The chief assistant engineer 
has an increase from £200 to £225, and three assistant engineers are 
to advance from £117 to £130 each. 


Hanley.—The Council’s charge for electric current for 
motive power purposes is to be reduced from 3d. to 24d. 


Heavitree.—The Surveyor is shortly to report as to his 
inquiries re electric lighting. 


Hornsey.—The Hornsey Gas Company and the Great 
Northern Railway Company threaten to oppose the municipal electric 
lighting scheme. 


Horsham,.—The District Council will spend £20 ia 
obtaining information as to the cost of electric lighting for the 
district. 

Huddersfield.—The borongh electrical engineer, Mr. A. 
B. Mountain, has reported that the number of consumers is now 598, 
an increase of 30 over the number recorded in December. The lamps 
connected in the present month were 41,702, and in December 
39,977—an increase of 1,725. The Empire Theatre, Huddersfield, 
is to be electrically lighted, and the management asked for the 
same rate of charges as were made for lighting the Theatre Royal. 
Tenders for the extension of the electric lighting station have been 
accepted. The extension is absolutely necessary in view of the in- 
crease of the business. 


Islington.—The Vestry decided last week to lay a new 
cable and conduits from the works through Wellington Street to St. 
James’s Road, and along one side of Liverpool Road to Upper Street, 
the total cost being estimated by the engineer at £3,164. The arc 
lighting is also to be extended through Liverpool Road, at a cost of 
£2,500, including about 40 arc lamps. Application is to be made to 
the London County Council for sanction to the borrowing of the 
necessary amonnts. 


Kingston.—Councillor Collings, chairman of the Light- 
ing Committee, reports. that for the past year the electric lighting 
revenue has been £3,889 17s. 6d., or £193 18s. 10d. less than they 
anticipated; whilst, on the other ride, the cost of their works was 
£3,061 0s. 9d., or some £148 7s. 6d. below what they anticipated. 
They really anticipated a balance to the bad of £814 9., sud tag 
found that the actual balance was £835 10s. 11d. The electric light- 
ing undertaking had now reached another stage. Last year he 
pm that they were able to meet their works’ cost, and he was 
able now to say that they could meet the interest on the principal. 


Leicester.—The Gas and Electric Lighting Committee 
reports that the total output of current from the central station for 
the half-year ended December 31st last was 204,084 units. There 
were 350 consumers. 


Liverpool.—The electrical engineer reports that up to 
December 81st the equivalent number of 16-C.P. lamps connected to 
the supply mains was, for private lighting, 60,690, and Corporation 
lighting 6,971, making a total of 67,661, being an increase of 2,706 
for the month. The number of units supplied during December was, 
to private consumers, 300,658, and for the Corporation 64,455, making 
pag of 365,115, against 257,700 for the corresponding period of 


Morecambe.—An arbitration took place on 24th inst. at 
Morecambe Council Office with respect to matters in dispute between 
the Council and the Old Electric Light and Power Company, Limited, 
on the former taking over the latter company’s undertaking. The 
respective arbitrators were Mr. Thursfield, city electrical engineer, 
Chester, and Mr. Gibbings, city electrical engineer, Bradford. The 
principal point at issue was that the District Council agreed to give 
£3,897 for the Electric Light and Power Company’s undertaking, and 
portion of plant, main cables and fittings, and a deed executed in 
February, 1896, contained a covenant stipulating that until the Local 











































































Government Board and the Board of Trade’s sanction were obtained, 
and the undertaking formally taken over, the company were to keep 
the plant in the same state of repair as at the original valuation. 
The Council now alleged that the plant had deteriorated in value 
through being improperly stored, and the main cables not properly 
looked after, the latter being stated to be now useless for the Cowncil’s 
system, and worth £2,000 less than at the time of the valuation. In 
support of this contention, Mr. Parkinson, resident engineer, gave 
evidence as to recent tests, and was corroborated by Mr. Woodson, 
electrical engineer, Lancaster Waggon Works; Mr. Hedgecock, of 
the British Insulated Wire Company; and Mr. Burton, of Messrs. 
Callender & Co., London. The Chairman and Surveyor also spoke 
to the unsuitable place in which the stores were kept. On the other 
side it was contended that the mains were practically as good as 
when originally valued, except for 10 per cent. allowance for depre- 
ciation. On behalf of the company, Mr. Clirehugh, consulting engi- 
neer, Manchester, and Mr. Davidson, from Messrs. Glover & Co., 
Salford, who supplied the original cables, were called (says the Leeds 
Mercury) to show that the Council’s tests were not taken under 
favourable circumstances, witnesses’ tests giving 4,000 million ohms, 
as against 45,000 ohms by Mr. Parkinson. It was further contended 
that the cables could be put right for £50. The proceedings lasted 
several hours, and at the close the arbitrators intimated they would 
rsonally test the mains. At a recent Council meeting Mr. Par- 
inson, electrical engineer, submitted an amended plan, showing the 
positions of the arc lamps for public lighting. This was approved. 
It was resolved that, if possible, without interference with the terms 
of the present contract with Mr. Krauss, an arrangement be made 
with him and Messrs. Thomas Parker, Limited, with reference to 
laying arc light cables and erecting pillars on the promenade from 
East View to Bare. 


Penarth.—The solicitors of the Electric Lighting Com- 
pany have replied to the Cardiff Parliamentary Committee, stating 
that there is nothing substantial in the objections put forward to the 
electric lighting scheme. 


Shanghai.—Arrangements were recently made for the 
electric lighting of Shanghai native city. Preliminary work was to 
commence in December. ; 


Shoreditch.—The Vestry has been considering a scheme 
for heating the baths and wash-houses, so as to utilise in the most 
economical manner the steam supplied from the electric lighting and 
dust destructor engines. Messrs. Berry & Sons have quoted £4,695 
as the cost of the necessary condensers and plant for the purpose 
Mr. Henry Ward, C.E., has been appointed consulting engineer, at 
5 per cent., to advise the Vestry in the matter, and to supervise the 
carrying out of the works. 


Sittingbourne.—The new Sittingbourne waterworks have 
been lighted with electricity. 


Southend-on-Sea.—A pplications for the post of electrical 
engineer to prepare plans, &c , and supervise the construction of elec- 
tricity works, have to be lodged with the Town Clerk by February 
22nd. 


Southport.—The electric lighting extensions have been 
completed, and the plant now installed has a capacity over five 
times as great as the original installation of 1893. The last addition 
includes an “ ironclad ” dynamo, driven by a 500 H.P. steam-engine, 
with a capacity of 10,000 lamps, bringing up the total capacity of the 
plant installed to 22,750 8-C.P. lamps. 


St. Pancras.—At the Vestry meeting on 19th inst. Mr. 
Menzies, Chairman of the Electricity Committee, presented a report 
with plans and estimated cost of carrying out certain large extensions 
at the Stanhope Street, Regent’s Park, generating station, in order to 
meet the continuously increasing demand for current. The scheme 
submitted provides for the erection of a new chimney shaft and 
buildings, including an additional boiler house, heightening and widen- 
ing a portion of the engine room, so as to accommodate four 750-H.P. 
engines. It also provides for general stores, time, storekeeper’s, and 
weigh-offices at the entrance to the yard, battery room over boiler 
house, condensing plant over engine room, with air pumps on engine 
room floor, boilers, lock-up coal bunkers under elevated roadway, ash 
elevator, and other minor accessories. It was unn to instal 
the whole of the plant in the new buildings at the outset. A pro- 
portion only will be required, viz.:—Two 750-H.P. engines and 
dynamos, the bank of four boilers shown on plan, boiler feed pumps, 
feed-water heaters, a proportion of the condensing plant, switch- 
boards, overhead travelling crane, ash elevator, lock-up coal bunkers, 
&c. The new chimney shaft would be some 200 feet high, 8 feet 
6 inches internal diameter, and so designed as to accommodate all 
possible extensions on the present site. Mr. Sydney Baynes, chief 
electrical engineer, who had prepared the scheme, estimated that 
the capital expenditure on the portion of the building and plant, 
completed by the end of the present year, would be about £21,440. 
That sum included the cost of the chimney and flues, and repre- 
sented the amount payable to the contractors, inclusive of £9,440, 
which would be due for the engines already ordered, and the whole com- 
pleted scheme would involve a capital nditure of £26,439, which 
the Vestry was now invited to sanction. . Menzies, in moving that 
tenders be invited for carrying out the work, said they found as long 
ago as last March that all their plant and machinery was fully em- 
ployed, and, therefore, they thought it was time to consider what 
they were going to do in 1898, They found from experience that it 
was necessary to order their machinery from 10 to 18 months ahead, 
and in order to cope with their enormously growing business they 
must get to work in time. A question to which the committce had 
given all the consideration in their power, was whcther they could 
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utilise the existing station in Stanhope Street for the proposed 
extensions, or whether they would erect a new and a third station. In 
the result they had decided or the former course on the ground of 
economy. Their business in 1897 had increased by 25 per cent. per 
annum, and at the present moment their plant was so heavily engaged, 
that it was doubtful the preceding night if they could spare sufficient 
machinery to try the new street lamps which had recently been 
erected ; and further, it was now a question whether for some time 
they could accept any new customers. The Vestry had given them 
two dynamos, but they wanted boilers and housing for the dynamos, 
and when these were at work the capacity of the station would be 
doubled, and being capable of turning out 2,500,000 units of electricity 
a year, would be in a position superior to that of any London electrical 
station. There were indications that the time had arrived when they 
should provide for the future. If Mr. Maxim perfected his new in- 
candescent lamp, it would mean that the people would have no more 
to pay for electricity than gas, and as through many channels they 
had enormous demand coming upon them, the committee, so as to be 
ready furany emergency, asked the Vestry to sanction this outlay, and 
thus be prepared for any demand which might arise during the next 
three or four years. Mr. Close seconded the motion, which was carried. 
Mr. Gardner did not object to the extension of the electric light, but 
he did not think it was a favourable time to ask for more money when 
the Electricity Committee owed its bankers £26,922 17s. 2d. for the 
Regent’s Park station and £21,711 in connection with the King’s Road 
station. 


The L.C.C. Scheme.—The Highways Committre on 
Tuesday recommended the Council to invite, by public advertise- 
ment, tenders for the plant required for lightiag the Embankment 
and Westminster Bridge by electricity. The scheme contemplates 
the provision of 144 arc lamps. It is suggested that they be distri- 
buted as follows :—28 along the kerb on the north side of the Em- 


bankment, 29 along the kerb on the river side, 64 along the parapet - 


wall, five on the adjacent piers, eight in Northumberland Avenue 
approach, and 10 on Westminster Bridge and its approaches. 
Waterloo Bridge would be lighted free of charge by the Charing 
Cross and Strand Electricity Suppy Company, in consideration for 
permission to lay their mains across. The capital expenditure of the 
scheme is estimated at £25,300, and the annual maintenance cost at 
£3,509. The matter stands over until next week, 


Torqaay.—The opening of the electric lighting works 
has been postponed for another fortnight. 


Treeton.—Subject to the approval of the Local Govern- 
ment Board, £140 is to be borrowed for completing the street light- 
ing electric installation. 


Turkey —A Turkish paper just to hand announces that 
all the military barracks in Constantinople and the provinces are 
about to be fitted up fir electric lighting, and that the necessary 
apparatus bas been manufactured in the electrical department at the 
Admiralty in the Turkish capital. 


Wallivgford.—The electric light has been installed at 
the Wallingford Works of Messrs. Wilder Bros. 


Weston-super-Mare.—In connection with the steps 
being taken by the District Council, for putting down a municipal 
electric lighting plant, the ratepayers have met together, and passed 
a resolution against the municipal proposal. They are in favour of a 
company taking the risk, and they recommend this course. A 
syndicate is at hand ready to pay all out-of-pocket expenses so far, if 
the Council will agree. 


Wrexbam.—The Local Government Board does not 
approve of the Council’s proposal to purchase the Willow Brewery 
premises for £8,000, for the purpose of converting them into an 
electric light station, gymnasium, baths, &c. If the Corporation still 
desire to buy the property, the Public Works Loan Commissioners 
will be recommended to lend the necessary money. 








ELECTRIC TRACTION AND MOTIVE 
POWER NOTES. 





Belgium.—La Société des Tramway Electriques de Gand 
is the title of a company which has just been formed in Ghent to 
acquire the horse tramway in that town owned by the Société des 
Railways Economiques de Liége-Seraing and the Compagnie des 
Railways 4 Voie Etroite,and to convert the same into electric lines. 
Tae capital of the company is £140,000. 


Birmingham.—According to a Birmingham paper it 
seems that the negotiations between the Tramway Company and the 
City Corporation, which were broken off about a year ago chiefly on 
account of the objection raised by the Corporation to the overhead 
trolley on the recommendation of its Continental deputation, are 
about to be resumed. Mr. Ross is shortly to return to Birmingham. 
The Datly Argus in @ recent article on the position says that the lapse 
of time has not improved the position of the company or contributed 
to an amicable settlement. To begin with the holders of the present 
lines are one year nearer the termination of the lease. Consequently, 
whatever necessity existed 12 months ago for an extension of 
time to replace the capital outlay is more urgent now. “But, on the 
other hand, the feeling against the extension of the lease is stronger 
than at that time. Those most completely in touch with the Council, 


and particularly the department charged with the task of negotiating 
with the City Council, assure us that members who, 12 months 
ago, shrank from so serious an addition to municipal responsibilities 
as the control of a tramway now admit that this course appears to be 
the only way out of a difficult situation. The force of the com- 
pany’s contention that the 21 years’ lease inevitably entails a loss 
upon those who lay down an underground conduit is generally 
recognised. But the determination to resist the overhead system is 
stronger than ever.” 


Bradford and Leeds.—The promoters of this Light 
Electric Railway (Power and Traction, Limited; W. N. Stewart and 
R. A. Smith, M.I.E.E., managing directors) have been circulating a 
pampblet respecting the proposed line and its good effects upon the 
districts touched by it. 


Brentford,—The District Council has been considering 
the proposed trolley electric tramway scheme, which would touch 
this district, and seems favourably disposed toward the undertaking. 


Bristol.—The Bristol Tramway Company are promoting 
legislation for the use of electricity on all their lines, and for the 
construction of new lines in several parts of Bristol, and this matter 
having been referred to at a meeting of the Bristol Sanitary Autho- 
rity, the Town Clerk stated that the question arose whether the com- 
pany had complied with standing orders as to the deposit of plans, 
and he had therefore laid a memorial before the Examiner of 
Standing Orders, complaining of non-compliance. The Committee 
approved of this course. The matter cane before the Examiner on 
Friday, whea the Corporation of Bristol was represented by. Messrs. 
Dyson & Co., Parliamentary agents, instructed by the Town Clerk. 
Mr. Warwick Webb, Parliamentary agent, instructed by Mr. H. G. 
Doggett (Bristol), represented the company, on behalf of whom Mr. 
Sam. White (secre‘ary), and’ Mr. Edwards (resident engineer), was 
also present. Oa behalf of the Corporation it wa: alleged that there 
were defects in notices, bills and plans, but after heariog all the srgu- 
ments the Examiver decided in favour of the Tramway Company on 
all points. One of the allegations made by the Corporation was that 
proper notice bad not been given of the proposal of the company to 
make their horse tramway an electrical tramway. It was a work of 
so much importance that proper notice ought to have been given. It 
would necessitate the breaking up of 114 miles of the city streets. 
Mr. Faraday Proctor, electrical engineer to the Corporation, was 
called and taid that under the Bill it would be necessary to take up 
the whole of the road bed for the entire width of the road, and per- 
haps 18 inches or 2 feet on either side, and to a depth exceeding a 
foot, in order to put down a concrete bed. At present the rails were 
on chairs, and these chairs rested upon blocks of concrete, but the 
rails in the spaces between the chairs merely rested on the road. It 
was proposed in the Bill to make a continuous bed of concrete along 
the whole length of the line. 


Charing Cross and Paddington Bill “dead,”—The 
Bill for powers to construct, at a cost of £1,225,734, an electric 
underground railway connecting Charing Cross, xd Knightsbridge, 
with Paddington terminus, was officially marked “dead” at the 
Houses of Parliament last Friday, there being no appearance of the 
promoters when the Bill was called by the Examiner on Standing 
Orders. 


Electric Tramway to the Alexandra Palace.—Pre- 
parations at the Alexandra Palace are going on apace. Spaces for 
industrial exhibits are nearly all let. Tne necessary repairs are well 
ahead. Arrangements have been completed to rua an electric tram- 
way from the Wood Green entrance up to the top of the hill for the 
benefit of residents in the Wood Green locality. 


Finchley.—The Hampstead Vestry will oppose the scheme 
as set out in the Finchley, Hendon, and District Light Railways 
(Electric) Bill. The Finchley District Council has submitted its list 
of objections to the scheme. 


France.—The construction of the new electric tramways 
in the town of Elbeuf (Seine Inferiéure) is approaching completion. 
The plant at the power station comprises three Garnier steam engines 
and three Postél-Vinay 100-kilowatt dynamos. 


Glasgow.—The German firm is reported to have given 
up the contract for tramway rails. A sub-committee is now to 
accept the tender of a Leeds firm, subject to the adjustment of 
certain details. The amount of this estimate—the only British com- 
petitor for the contract—is said to be £1,700 in advance of the 
German offer. 


Hanley.—The Council has resolved “That a conference 
be arranged with the local authorities in the Potteries and Newcastle 
with a view of considering the advisability of proceeding unitedly 
for the purpose of acquiring and working the tramways and 
extending the same, and that subject to certain specified restrictions, 
the consent of the Council should be given to the application of the 
North Staffordshire Tramways Company for a provisional order to 
lay down further lines within the borough.” 


Kidderminster-Stourport,— A provincial paper says 
that it is expected that this line will be completed by about the 
end of F.bruary. 


Kirkcaldy.—Prof. Kennedy had a meeting last week with 
the Tramways and Town Council Committees with a view to 
reporting on the proposed combined electric lighting and traction 
scheme. Prof. Kennedy recommended the combined scheme, which 
had no engineering difficulties, and was being carried out in other 
towns, and he approved of the overhead electric system of traction. 

(Continued on page 117.) 
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THE MANUFACTURE OF TUDOR 
ACCUMULATORS. 





Ir is hardly necessary to say that the Tudor accumulator had 
established a-splendid reputation on the~ Continent long 
before it was introduced into this country. In the most 
striking developments in electric traction—we refer to the 
combined trolley and accumulator systems—the Tudor accu- 
mulator has been intimately associated, and when we say that 
the Hanover tramway system and the Zurich tramway rely 
for their efficient working on this type of accumulator, we 
are merely stating in another way that it has achieved the 
distinction of showing that the storage battery is not an 
impossible factor in tramway traction. 

The Tudor accumulator is by no means due to an inven- 
tor’s lucky inspiration. It has been slowly evolved from the 
results of protracted experiments and ceaseless observations. 





3 P. 








devised by M. Gaston Planté, modified only so far as to 
ensure greater adherence and homogeneity, and to obtain 
greater rapidity in formation, without the use of corrosive 
acids, such as were employed by M. Pianté in his later processes. 

The first striking feature in a survey of the Dukinfield 
Works is the casting shop, in which there are two large 
melting pots, each capable of holding about two tons of lead. 
The one pot contains pure lead, from which the positives 
and most of the negatives are made. 

The second pot contains an alloy of lead with.a small 
quantity of antimony, which is used for certain small acces- 
sories and for the large type of negatives such as those in 
the Glasgow batteries referred to later on. 

Although the casting shop is a difficult one to show by 
photography, the illustration gives a fair idea of its arrange- 
ments. In the construction of the Tudor cells, the manu- 
facturers attach considerable importance to what appears to 
us a vital point, namely, the purity of the lead used in the 





PLuMBERSs’ SHOP. 


Mr. Tudor, who curiously enough is an Eaglishmap, has 
been for many years developing the type of accumulator 
that we now associate with his name, and how great a 
commercial feature the Tudor accumulator is on the Con- 
tinent, may be gathered from the fact that at Hagen alone 
there are 800 workpeople engaged upon its manufacture. 

Some three or four years ago the Tudor accumulator was 
brought to this country by Mr. A. B. Pescatore, and the 
manufacture of it was commenced at Dukinfield, near Man- 
chester, some time afterwards. 

We have recently, through the courtesy of Mr. Pescatore, 
had an opportunity of witnessing the various operations that 
are carried on in the works at Dukinfield, and by means of 
the illustrations and notes we trust to be able to reproduce 
some of. the impressions we received. 

It is generally well known that the positive plates of the 
Tador cells, which are perhaps the most distinctive features 
of these accumulators, are lead plates of large surface, and 
are formed on the Planté method. The large surface is due 
to the peculiar form in which they are cast. The plates are 
formed by a process very similar to the one originally 





plates. Indeed, we believe the makers are modest enough 
to affirm that much of the success achieved by the accumu- 
lator is due to this fact. However that may be, they cer- 
tainly insist upon obtaining the best brands which can be 
guaranteed to contain less than 0°1 per cent. of impurities. 
The moulds in which the plates are cast are in two halves, 
each corresponding to one side of the plate, and consisting 
of a rectangular cast-iron frame, in which are held a number 
of gun-metal racks, 15 mm. wide, cut with very fine teeth. 
A very slight space is left between each rack, corresponding 
to a horizontal rib on the plate; at intervals of about 
120 mm., a tooth is cut away on each rack, so as to give an 
extra strong vertical rib at those points. These vertical and 
horizontal ribs and the strengthened edges, while giving 
greater rigidity to the plates, provide paths for the current, 
of which they thoroughly ensure the even distribution. Slots 
are cut in the cast-iron frame, so that the lugs and strengthen- 
ing edges are cast in one piece with the rest of the plate. 
The two halves of the mould are mounted in a vice, one 
side of which is fixed, the other being movable, first for an 
inch in a direction parallel to itself, and then about an axis, 
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so as to entirely open the mould for the removal of the 
p'ate. In the positive plate, when the mould is closed, the 


apexes of the teeth do not touch, and a thio backing is 
formed ; the pitch of 
the teeth being about 
24 mm. and their 
depth 6 mm. Inthe 
moulds for the nega- 
tive plates, which 
consist of an open 
grid, the teeth on 
either side touch 
when the mould is 
closed, and the thick- 
ness of the teeth on 
the racks is much 
greater. 

It is, of course, of 
the utmost import- 
ance that the teeth 
should be cut with 
great accuracy, and 
they are made as 
rectangular as pos- 
sible, to avoid sharp 
edges on the surface 
of the plate, which 
would rapidly become 
worn out. Great 
care has therefore 
been bestowed upon the design and workmanship of the 
moulds, and the cost of them is very cons‘derable. 

For the purpose of forming the positive plates, they are 








Fintina PastE In NEGATIVE Puatgs. 





of lead on the surface of the plates is produced first by 
alternately charging the cells and leaving them on open 
circuit, and afterwards by alternately charging and discharg- 
ing tbem at frequent 
intervals throughout 
the day, the discharge 
becoming heavier as 
the formation ad- 
vances. Finally the 
cells are charged and 
discharged under the 
ordinary conditions, 
until they attain very 
nearly the normal 
capacity, when the 
plates that have been 
used as positives in 
the formation are 

removed and dried. 
The formation 
Bs period lasts about six 
weeks, and is carried 
out as continuously 
as possible, day and 
night. There are at 
present in use about 
300 boxes, each con- 
taining 21 or 42 
plates, according to 

the type. 

To preyare the negative plates, the grids are first ‘‘ pickled” 
by charging them positive with a heavy current for a few 
seconds. They are then filled in the ordinary way with 


CasTIxa SHED. 


brought into the formation rooms, a view of which is given, 
where they are mounted in lead-lined wooden boxes. The 
plates are hung from glass sheets, and are burnt to temporary 
lead connecting bars, in much the same way as they are 
usually mounted in Tudor cells. The plates, both positive 
and negative, are of the positive large surface type, the cells 
being filled with dilute sulphuric acid only. The peroxide 


litharge, formed into a paste with sulphuric acid. The 
operation of filling in the litharge is shown in one of the 
illustrations. After being dried, the majority of negative 
plates are sent out without any further preparation. 1t has 
been found that the active. material of the negative plates, 
which is lead in an extremely fine and divided state, oxidises 
and sulphates so readily, that the time required for reducing 
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them after erection is scarcely lessened by a previous reduc- 


tion of the litharge at the works. 


Oa the other hand, nega- 


tive plates previously reduced have always a tendency to 


scale and blister 
during the first 
charge, owing to the 
hard coating of sul- 
phate of lead on their 
surface. 

To simplify the 
manufacture as much 
as possible, only two 
types of plates, A 
and B, are now used 
in stationary Tudor 
cells. The A type 
has the dimensions 
7 inches wide x 12 
inches high, and the 
B type 14 inches 
wide x 12 inches 
high; for the pur- 
pose of renewals in 
existing batteries, a 
third type, D, is 
made, of which the 
dimensions are 93 
inches wide x 9% 
inches high; but no 
new cells are supplied 
with these plates. 
The thickness of all 


between the two plates so as to allow for their expansion in 
ordinary working. The size of the finished plate is about 
16 inches wide x 25 inches high, and its appearance is shown 





JornERs’ SHOP. 


types of plates is the same, the positive plates being *5 inch 


and the negatives °4 inch thick. 





TupoR ACCUMULATORS AT 


For the largest type of plate, known by the makers as the 
C type, the lugs are removed from two positive B type plates, 
which are solidly burnt at either side to two hard:lead strips. 
These’ side strips are cast in one piece with the-connecting 
and suspending lugs, A space of about half an:inch is left 


in the accompapy- 
ing sketch. The nega- 
tive C plates are 
made of two negative 
B plates, the lower 
edge of one being 
solidly burnt to the 
upper edge of the 
other. Togive greater 
rigidity to negative 
plates of this size, they 
are made of antimony 
lead alloy. 

The plant at pre- 
sent in use at the 
Dukinfield works 
comprises a Marshalls 
50 ILH.P. semi-port- 
able compound en- 
gine, driving by 
belts two 20-kilowatt 
dynamos, and a 
similar 75 I.H.P. en- 
gine driving one 35 
and one 20-kilowatt 
dynamo. Arrange- 
ments are already 
being made for 
putting down a 


third engine of 100 I.H.P. with corresponding dynamos. 
The switchboard has all the necessary cut-outs, switches 


Grascow CEentTRaL Sration. 











and instraments, and an automatic minimum cut-out on each 
dynamo. In the circuit of each dynamo is a multiple way 
switch allowing any dynamo to be put on any of the formation 
batteries, of which the voltage is so variable that it has been 
found impossible to group them in parallel. A special boiler 
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for distilling water, is also placed in the engine-room. 
Distilled water is a feature cf the Tudor accumulators, 
nnd large quantities are used in the works, both for 
working the batteries and in the formation cells. 

The rest of the works are composed of the plumbers’ shop, 
where the wood boxes are lined, C type plates are made, and 
all general plumbers’ work with the hydrogen blow-pipe 
is carried out ; the joiners’ shop, where the boxes, stands, and 
packing cases are made, a few machine tools being used in 
this work ; a small engineers’ shop ; the pasting shop, where 
the negatives are pasted as b:fore described; and, lasily, the 
packing-shop and stores. 

It may be mentioned that all the tools are driven by electric 
motors, of which there are about half a dozen; these take 
current: from the lighting circuit of the works, which is 
entirely fed by a special battery, charged twice a day during 
the winter months. Owing to the sudden variations of 
output, due to the starting and stopping of the motors, the 
voltage would be very unsteady, were it not for the automatic 
reculating switch of the Trumpy pattern, which keeps the 
voltage perfectly constant. We have previously described 
the operation of this switch, and we now show an illustra- 
tion of the one in use at Dukinfield. 

It may be interesting to close the account of the manu- 
facture of Tudor cells with a short description of the two 
batteries recently put in at the Glasgow Corporation sub- 
stations. ; 

The general view of one of these batteries, at Tontine 
Lane, Glasgow, is shown in the accompanying photograph. 
This battery is composed of 134 cells, type H.C. 27, each 
containing 27 plates of the C type. The output is 2,080 
ampere-hours, or 1,040 amperes for two hours with a mini- 


18 cwt., making a total weight of 120 tons for the whole 
battery. 





Tue Tsumpy Automatic SwitcH. 


The second battery at Claremont Street, Glasgow, is 
similar in every respect, but is slightly smaller. There are 





Formation Room. 


mum voltage of 240 volts. The cells are capable of giving 
a maximum output of 1,820 amperes for one hour, and 
may be charged with a current of 780 amperes. The size 
of each box is 2 feet 9 inches x 1 foot 11 inches x 3 feet 
high, and the weight of each cell when filled with acid is 


126 celis, each containing 25 C plates, the output being 
960 amperes for two hours. This battery weighs 110 
tons. 

These batteries are interesting as being, we believe, com- 
posed of the largest size of cell at present in use in the 
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kingdom; they are, at the same time, a good example of the 
way in which the floor space required by large batteries may 
be reduced, without arranging in two tiers, the upper of which 
is always neglected. 
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We are much indebted to Messrs. Pescatore for their 
courtesy in allowing us to inspect the process of making 
Tudor plates; also to Mr. Jacob for the information em- 
bodied in the foregoing description. 





ELECTRIC TRACTION AND MOTIVE 
POWER NOTES. 


(Continued from page 112.) 


Laxey and Ramsey Electric Railway.—We are in- 
formed that the order for a battery of very considerable dimensions 
has been placed with the Chloride Electrical Storage Syndicate, 
Limited, which will be employed in connection with the extension 
of the Douglas and Laxey Railway, in the Isle of Man, to Ramsey. 
Their batteries are already installed on the Douglas and Laxey 
section and the Snaefell branch of the line. 


Norwich.— The Town Council has approved of the 
application to be made to Parliament in the ensuing session by the 
Norwich Electric Tramways Company, for an Act to authorise that 
company, amongst other things, to make and maintain additional 
tramways. 


Staffordshire.—At a recent inquiry at Kingswinford 
held by Colonel J. T. Marsh, R.E., it was stated that the scheme of 
the British Electric Traction Company involved about 50 miles of 
tramways, and the company were to have the tramways 24 years, 
when the local authorities could purchase, 


The Power Distribution Scheme.—The members of 
the South Staffordshire Iron and Coal Masters’ Association attended 
at the Queen’s Hotel, Birmingham, last week, to consider the scheme 
brought forward by the Midland Electrical Corporation for Power 
Distribution, Limited. Sir Benjamin Hingley, who presided, 
pointed out that they now depended upon steam, but abroad elec- 
trical distribution by means of electric wire attached to machines and 
tools had been adopted with the greatest possible success and 
economy. Although changes were sometimes expensive and un- 
pleasant, if South Staffordshire was to hold its ground with its 
competitors they must face those disadvantages. The local authorities 
could only distribute power at 3d. per unit, whereas it could be done 
by private enterprise on a great scale at one-half or one-third the 
cost. Colonel J. B. Cochrane, chairman of the South Staffordshire 
Coal Trade, stated that difficulties had been experienced for some 
time past with regard to dealing with storm water, and preventing 
their mines being drowned out. If they could get electric power 
supplied to the low-lying districts they could economically deal with 
storm and other water by making reservoirs, and so getting rid of 
tae bulk of the storm water, which was so injurious to the mines, 
The Mines’ Drainage Board had spent £30,000 or £49,000 in putting 
down heavy pumping engines to deal with that water which ought to 
be dealt with on the surface. Mr. J. F. Albright, on behalf of the 
Midland Electric Corporation, explained the objects of the under- 
taking. It was intended to supply the South Staffordshire district 
with electrical power, and when Parliamentary authority was obtained 
a large generating station would be erected: in a central situation. 
From the switchboard seven or eight circuits would radiate to 
different parts of the districts, and the current would be available 
day and night, and on Sunday, for power and lighting at prices 
varying from 3d. to 1d. per unit. The Corporation proposed to rent 
motors to manvfacturers, and to act as power bankers. The Chairman 
Proposed a resolution affirming that the proposals were worthy of 




































































support, and should be encouraged instead of being opposed by local 
authorities, subject to fair conditions, s0 as to secure economical 
terms to consumers, a copy of the resolution to be sent to each local 
authority and the Board of Trade. Sir A. Hickman, in seconding, 
remarked that if the Corporation came toa vague proposal as to price 
of between 1d. avd 3d., he did not think the ratepayers of Wolver- 
hampton would be inclined to admit a competitive company, but if 
they were prepared to give powerat 1d. per unit, all the Corporations 
would gladly welcome the company. As time went on coal would 
decrease, and any Corporation that ventured to oppose a scheme of 
this kind would be taking upon themselves very grave responsibilities. 
Mr. Hooper (Dudley) suggested that the local authorities should have 
the right of distributing power in their own areas, taking power from 
the Midland Electrical Company.—Mr. Albright said that the price 
would depend upon the nature of the demand. Broadly speaking, 
they were prepared to supply current at 1d. per unit to customers 
who would take it for the necessary number of hours. In the course 
of a discussion, Mr. W. Bassano informed the meeting that at his 
collieries electric haulage and pumping had been found most success- 
ful and economical. He also endorsed the remarks already made as 
to the advantage which the scheme would be to the work of the 
Mines’ Drainage Commissioners,—Mr. Garcke (British Electric Trac- 
tion Company) eaid that a large portion of the scheme for supplying 
electric traction to the district was lying dormant, because of the 
difficulty of getting power from the local authorities at anything like 
the price which the company would offer it.—Mr. A. Keen suggested 
that “worthy of support” in the resolution should be altered to 
“worthy of consideration.” He contended that the proposal meant 
a monopoly. He was prepared to consider anything, but to support 
it was another matter.—The resolution was altered as suggested, and 
carried with one dissentient. 

The Walsall District Council will support the application of the 
Midland Electric Construction Company for a provisional order for 
the supply of electricity to the district. 


The “Underground,”—In connection with the sugges- 
tions of the Departmental Committee appointed to go into the 
system of ventilation of the tunnels on the Metropolitan Railway 
lines, the directors in their report to the shareholders quote the 
recommendations to which we referred in the REvizw some months 
back. They desire to express their sense of the value and importance 
of the inquiry, and they have embodied in the company’s Bill, 
deposited for the next Session of Parliament, powers to enable the 
company to give practical effect to the committee’s recommendation. 
The Bill deposited provides for powers to improve the ventilation of 
the railway ; to authorise the working of. the traffic of the railway by 
electricity; to alter the levels of the railway in the parish of 
Willesden, and for other purposes. 








TELEGRAPH AND TELEPHONE NOTES. 





French- American Cables.—A Washington despatch 
says that the Acting Attorney-General has decided that the President 
has power, in the absence of any legislation on the subject, to con- 
trol the landing of a foreign submarine cable. The question was 
raised by the action of a French Company, which landed a cable at 
Cape Cod without the express permission either of Congress or the 
President. 


Portsmouth Telephone Service,—The Council of the 
Local Chamber of Commerce in the report submitted to the annual 
meeting, states that, at the instance of the Chamber, the promised 
underground metallic circuit had recently been completed, and had 
remedied the disturbance to the telephonic system. caused by the 
electric lighting of the town, which disturbance during its existence 
rendered the telephone practically useless. The Council were now 
in communication with the National Telephone Company on the 
subject of the high rentals charged, and the need for better instru- 
ments. They were also in correspondence with the Postmaster- 
General with the view of improving the use of the trunk system, 
which is at present hindered by all messages having to go through 
Southampton, and there being only one wire from that place to 
London. A second wire from Southampton to London is nearly 
completed, but the Council were of opinion that the only satisfactory 
remedy as regards Portsmouth is the construction of a trunk line 
direct’ to London, so preventing the present delays. It is also 
thought by the Council that to render the trunk system acceptable 
to the public, the tolls must be considerably reduced, the present 
charges being almost prohibitory. 


Telegraph Monopoly in Mexico, — The Mexican 
Government has entered into a contract with the Western Union 
Telegraph Company and the Mexican Telegraph (Cable) Company, 
an American corporation, whereby the communications of Mexico by 
wire with foreign countries are to be concentrated in the federal 
telegraph system and the systems of the two corporations above 
mentioned. In other words, says the Financial News, the Govern- 
ment, the Western Union, and the Cable Company are to have the 
exclusive right—the monopoly—of the foreign or international 
telegraph business of Mexico, to the exclusion of the railway wires 
and those of any other corporation. This is stated explicitly in 
Article 26 of the contract. It is declared in Mexico that the deal 
raises “an important point which will probably become the subject 
of protracted litigation, until a test case is made of it by a final 
decision of the Supreme Court.” 
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Telegraphic Interruptions and Repairs :— 
OaBLEs. Down. Repaired. 
Brest-Bt. Pierre (Anglo, 1869) April 6th, 1893 e2 


West Indies— 
Bt. Oroix-Trinidad _... Nov. 30th, 1896... 
Se ee } eee 1... 
Curacao-La Guayra_ ... Jan. 5th, 1898 
Amazon Oompany’s cable— 


Parintins-Itacatiara ... May 5th, 1896... cos 
Obidos-Parintins ee Dec. 7th, 1896 = ae ee 
Para-Cameta ... +. Jan. 18th, 1898... 


Bundaberg-New Caledonia ... Nov. 4th, 1897 Jan. 2ist, 1898 
Teneriffe-St. Louis (Senegal) Dec. ~~ Jan. 23rd, 1898. 
.. Jan, 8th, 1898... a 


Saigon-Hong Kong ... 
es ... Jan, 22nd, 1898... 


Para-Maranham 


LaNDLINES. 
Ted Monch 7 >} March 12h, 1896 .. 
Cartagena-Barranquilla ... July 4th, 1896... =. 
Saigon-Bangkok ... Jan, 22nd, 1898 


The Telephone Service.—The Beckenham District 
Council has unanimously pent a resolution requesting the Post- 
master-General to grant licenses for telephone service, without 
inquiry as to the charges or efficiency of the present service, to any 
municipalities or companies complying with the requirements of the 
Treasury minute of May 23rd, 1892. 

The Daily Chronicle says that, speaking at the annual meeting of 
the Halifax Chamber of Commerce on Tuesday, Sir James Fergusson, 
M.P., director of the National Telephone Company, said there were 
numerous complaints respecting the company’s service. Many people 
expected impossibilities, but a new science which was being gradually 
developed must for a long time leave a good deal to be desired. The 
great difficulty was that, unlike the Post Office, the company had no 

ower to place wires underground. But the authorities of every town 
in England, he believed, had now given the necessary consent, and 
all — soon be enjoying a vastly improved twin wire underground 
system. 

At a meeting of the North Staffordshire Chamber of Commerce, at 
Hanley, on 19th inst., it was reported that the replies received to 
questions submitted by the secretary to the members of the Chamber 
and to the Town Clerks of about 60 places, with reference to the 
working of the telephone system, showed the general opinion to be 
that the present charge for the telephone was not a reasonable one ; 
and that the telephone service at present obtainable was unsatis- 
factory for a variety of reasons. 

The Glasgow Corporation has received no further information 
regarding Sheriff Jameson’s report. 

Mr. Morton, according to the City Press, has no intention of 
allowing the question of the telephone monopoly to drop out of 
sigat. At the meeting of the Court, yesterday, he was to propose 
the convening of a conference at the Guildhall, with a view to the 
—— authorities uniting in a demand for a Government inquiry to be 

eld. 








CONTRACTS OPEN AND CLOSED. 





OPEN. 


Ashton-under-Lyne.—February 2nd. The Baths Com- 
mittee want tenders for the installation of the necessary wires and 
fittings for the electric lighting of the Corporation Baths. Consulting 
engineers, Messrs. Lacey, Clirehugh & Sillar. See our “ Official 
Notices” January 14th for particulars. 


Bilbao.—February 28th. The Secretary of State for 
Foreign Affairs has received a despatch from Her Majesty’s Consul at 
Bilbao, reporting that the provisional board appointed in connection 
with the electric tramway which it is pro to lay from Zumarraga 
to Zumaya, in the province of Guipuzcoa, invite . and tenders, 
to be received by February 28th, for the construction and equipment 
of the line. Further particulars of the conditions of the tenders for 
the above-named tram line and branch, which together measure 30 
miles, may be inspected at the Commercial Department of the 
Foreign Office any day between the hours of 11 and 6. 


Belgium.—February 11th. The Provincial Government 
Authorities in Brussels are inviting tenders for an installation of 
electric lighting in the offices of the Governor of Brabant in the 
Rue de Chéne, Brussels. Tenders to be sent to the Gouvernement 
Provincial, Brussels. 


Berlin.—March 15th. The Municipal Traffic Deputation 
of the Town Council have opened a competition for the construction 
of several new electric tramways in that city. Exhaustive details 
concerning this project are contained in the Elektrotechnische Zeit- 
schrift of the 13th inst., which mentions that proposals will be received 
by the Stadtische Verkehrsdeputation Rathbaus III, Berlin, by 
March 15th. 

Bradford.—February 1st. The Corporation is inviting 
tenders for the electrical equipment of about nine miles of street 
tramways. There are three contracts for the following sections :— 
(1) steel poles, bracket arms, &c.; (2) trolley wire, insulators and 
overhead equipment; (3) cars, trucks, motors and trolley poles. 
Particulars from the city surveyor or the city electrical engineer at 
the Town Hall. 


Brighton.—January 31st. The Town Council want 
tenders for dynamos, motors, switchboards and wiring for the electric 
lighting of the Municipal School of Science and Technology. Speci- 
fications from the town clerk’s office. 


Edinburgh.—February 5th. The Corporation want 
tenders for the wiring of the Police Station, Abbeyhill. See our 
“Official Notices ” for particulars. 


France.—March 31st. Tenders are being invited by the 
Municipal Authorities of Saint Chamond (Loire) for the concession 
for the lighting of the public streets of the town, either by gas or 
electricity. Particulars from, and tenders to be sent to, La Mairie de 
Saint Chamond (Loire). 


Harrogate.—January 31st. The Corporation wants 
tenders for the supply of hard steam nuts for six or twelve months’ 
supply (minimum quantity 1,500 tons per year). Particulars from 
the electrical engineer, Mr. Geo. Wilkinson, Corporation Electricity 
Department. : ‘ 

Leicester.—Januery 31st. The Leicester Corporation 
invites designs and tender for motor vehicles for the collection of 
house refuse. Specifications and particulars, with drawings, to be 
sent to the Chairman of the Sanitary Committee, to the office of Mr. 
E. Geo. Mawbey, C.E., borough engineer, Town Hall, Leicester. 


London, E.C,—Febroary 2nd. The City of London 
Electric Lighting Company is inviting tenders for the purchase of 
various quantities of superior secondhand cables which has recently 
been in use on the company’s continuous current series arc circuits, 
but has been found unsuitable for the high pressure (about 3,000 
volts) required. It is stated to be adapted for house-wiring or for 
making connections to supply mains. See our “Official Notices” 
this week for fuller details. 


Madrid.—February 22nd. The Secretary of State for 
Foreign Affairs has received a despatch from Her Majesty’s Chargé 
d’Affaires at Madrid, enclosing copy of a Royal decree announcing 
that a public auction for the contract for repairing the national sub- 
marine telegraph cables during the next five years will be held at 
Madrid on February 220d. Further particulars as to the cables in 
question may be inspected at the Commercial Department of the 
Foreign Office any time between the hours of 11 and 5. 


Redditch.—February 14th. The District Council want 
tenders for the supply of buildings, gas producing plant, gas engines, 
alternators, cables, transformers, &c , for the electric lighting of the 
district. Consulting electrical engineer, Mr. J. A. McMullen. See 
our “ Official Notices” this week. 


Rochdale.— February 19th. The Corporation want 
tenders for steam d os, balancer, and boosters, &c. Engineers, 
Messrs. Lacey, Clirehugh & Sillar. See our “ Official Notices” January 
14th. 


Roumania.—March 15th. Tenders are being invited 
by the General Direction of the Roumanian Post and Telegraphs in 
Bucharest for the supply of 56,000 metres of galvanised iron and 
steel wire. 

Spain.—The municipality of Sophia is inviting tenders 
for the joint concession for (a) electric lighting of the town; (5) elec- 
tric tramways in the town and suburbs. Daily Tenders for 26th inst. 
gives the conditions of tendering. 


Spain.—February 1st. Tenders are being invited by the 
Municipal Authorities of Tarifa (Cadiz province) for the 20 years’ 
concession for the lighting of the public streets of the town by 
electricity, acetylene or gas. Tenders to El Secretario del Ayunta- 
miento de Tarifa (Cadiz) from whom particulars may be obtained. 


Spain.—February 8th. Tenders are being invited until 
February 8th by the Municipal Authorities of Tordesillas,a small 
town in the province of Valladolid, for the concession for the electric 
lighting of the public streets during a period of 20 years. Particulars 
may be obtained from, and tenders should be sent to, El Secretario 
del Ayuntamiento de Tordesillas (Valladolid). 


Spain.—February 11th. Tenders are being invited by 
the Municipal Authorities of Valderas (Leon province) for the 
concession for the electric lighting of the public streets of the town 
during a period of 17 years. Particulars may be obtained from, and 
(Leon). to be sent to, El Secretario del Ayuntamiento de Valderas 
Leon). 

St. Helens.—February 21st. The Corporation want 
tenders for various plant and machinery, &c., in connection with the 
proposed electric tramways. See our “ Official Notices” this week 
for particulars. Consulting engineer, Dr. J. Hopkinson. 


Stockport.—February 3rd. The Corporation is wanting 
tenders for various plant and machinery for electricity supply works 
at Millgate, Stockport, including Lancashire boilers, steam dynamos, 
feed water heater, sto battery, electrical instruments, electrical 
connections, wiring, &c.,fat the generating stations, also underground 
cables. Electrical engineer, Mr. James N. Shoolbred, 47, Victoria 
Street, S.W. See our “ Official Notices” January 14th, and supple- 
mentary notice this week. 


Wimbledon.—February 2nd. The District Council 
wants tenders for the supply, delivery and erection of water tube 
boilers, condensing plant, overhead crane, high speed steam engine and 
alternator, switchboard, underground mains, conduits, &c. Consulting 

ineer, Mr. A. H. Preece. See our “Official Notices” January 


engin . 
14th for particulars. 
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Barking.—The Council has accepted the tender of the 
Sunderland Forge Company for an overhead crane at £70. The order 
for 66 lamps with switches and fuses at 35s. each, also 300 lamps 
with switches but without fuses at 203. each, bas gone to the Reason 
Manufacturing Company, Limited. Mr. Sharpe’s tender has been 
— for the erection of the electric light station and shaft at 
£2,666. 


Canterbury.—The list of tenders recommended for 
acceptance in connection with Mr. Hammond’s electric lighting 
scheme, which were noted in our issue of January 14th, came Saas 
the Town Council last Friday, and the tenders were accepted. 


Hammersmith.—On Wednesday last week the Vestry 
gave out the contract for the supply of two alternators, exciter and 
spare parts, at £3,600, to the Electric Construction Company. 


Melbourne.— Messrs. C. A. Parsons & Co., of Newcastle, 
have, according to a Sydney paper, received a contract from the 
Government Railways Department for four steam alternators, the 
amount being £7,604 odd. 


Sydney.—For the feeder cables and junction boxes for the 
Sydney electric tramways (George Street and Harris Street) the 
tender of Messrs. Noyes Bros., of Sydney, has been accepted at 
schedule rates. 





FORTHCOMING EVENTS. 





1898, 
Friday, January 28th, at 8 p.m.—The Institution of Civil engineers. 
Students’ meeting. Paper to be read on “Condensing 
Apparatus,” by H Williams, Stud.Inst.C.E. 


Saturday, January 29th.—lInstitution of Junior Engineers, West- 
minster Palace Hotel. Reception at 6.30 p.m. Dinner 
at 7 p.m. 

Monday, January 3lst.—Yorkshire College Engineering Society. 
Mr. J. A. McLaren on“ Electrical Engineers’ Specifi- 
cations.” 

Latest date for tenders for electric lighting plant of the 
Municipal School of Science and Technology. Also 
Leicester tenders. 

Tuesday, February 1st.—Latest date for Bradford electric tramway 
plant tenders. 

Wednesday, February 2nd.—Institution of Electrical Engineers. 
Students’ meeting. Paper to be read entitled “ Com- 
parison of Gas and Electricity as used in Tramway 
Work on the Continent,” by O. M. C. Heyl, student. 

At 8 p.m.—Society of Arts. ‘The Cinematograph,” by 
Jules Fuerst. Captain W. de W. Abney, C.B., F.R.S., 
will preside. 

Liverpool Engineering Society. 

reece, O.B., F.R. 

Latest date for Ashton-under-Lyne tenders. 

Latest date for electric lighting plant tenders for Wimbledon. 

Thursday, February 3rd, at 8 p.m.—Chemical Society. Papers to be 
read:—'On the Dissociation of Potassium Platini- 
Chloride in Dilute Solution, and the Production of 
Platinum Mono-chloride,” by E. Sonstadt; “ Effect of 
the Mono-, Di-, and Tri-chloracetyl Groups on the 
Rotatory Power of Methylic and Ethylic Glycerates 
and Tartrates,” by Percy Frankland, F.R.S.,: and 
Thomas Stewart Patterson, Ph.D.; “The Rotation of 
Ethylic and Methylic Di-monochloracetyl-tartrates,” by 
Percy Frankland, F.R.S., and Andrew Turnbull, Ph.D. ; 
“The Volumetric Estimation of Sodium,” by H. J. H. 
Fenton, M.A. 

Meeting of the Chemical Society at Burlington House. 

Friday, February 4th, at 8 p.m.—The Institution of Junior Engineers, 
at the Westminster Palace Hotel. Paper on “ Electro- 
Magnetic Brakes, and their Capabilities,” by Mr. Louis 
H. Walter, A.I.E.E., of Cambridge. 

Royal Institution. Mr. A. A. Campbell Swinton on “ Some 
New Studies in Cathode and Réntgen iations.” 

Saturday, February 5th.— Institution of Electrical Engineers. 
Student’s visit to the works of Messrs. Siemens & Co., 
Woolwich. ‘Train from Fenchurch Street, 10.5 a.m. 
Applications to join the party, to the Student’s Hon. 
Sec. (Mr. S. Grant, 28, St. Mary Abbot’s Terrace, W.) 

Tuesday, February 8th.—Liverpool Overhead Railway Company. 
Meeting at Liverpool. 

Thursday, February 10th, and Friday, February 11th.—The annual 
general meeting of the Institution of Mechanical 
Engineers, at 25, Great George Street. The discussion 
on Mr. Philip Dawson’s paper on “ Mechanical Features 
of Electric Traction,” will be resumed. A paper will 
be read and discussed as follows: “ First Report to the 
Gas Engine Research Committee ; Description of Ap- 
arg and Methods, and Preliminary Results,” by 

rof. Frederic W. Burstall. 


Paper by Mr. W. HB. 


NOTES. 





Electrolysis by Traction Currents.—Though there can 
ba no doubt, from theoretical considerations, that the corro- 
sion of underground pipes is accelerated by the leakage 
currents from electric railways, it has always been difficult, 
for obvious reasons, to obtain statistics of the-exact amount 
of damage done. In the Street Railway Review, December 
15th, 1897, an interesting fact is mentioned, which seems to 
show that traction leakage currents are not the only cause of 
electrolytic corrosion. “One of the best railway electricians 
in the country discovered what, to all appearances, is a most 
pronounced case of electrolysis in a gas pipe in this city, but 
which, at the time he made the excavation, was many miles 
removed from any electric line, and, indeed, was separated 
from the nearest Ses by a river. It is valuable evidence 
and convincing, that destruction of water pipes can and does 
occur without the presence of trolley line, and the question 
naturally arises whether the electrolysis in the past, which 
has been discovered since the advent of electric lines, was 
due to them to any such extent as has been supposed. While 
there were in the early days unmistakable cases traced to 
these lines, it is not unlikely that natural earth currents and 
acids in the soil largely contributed to the results in many 
cases, which were discovered by reason of the construction 
of electric railway lines.” In the same journal is given an 
account of several cases of corrosion due to traction currents 
that occurred in Salt Lake City and Chicago. In one of 
these cases, the corrosive action was strongest about a 
crack in the pipe, from which water had been slowly leaking 
into the ground. It was supposed that the superior con- 
ductivity of the wet ground had concentrated the current 
on this part of the pipe. The reports of the engineers of 
these lines shows that faith has not yet died out in such 
old-fashioned and exploded remedies as bonding the pipes to 
the rails, or bonding the rails to an uninsulated return con- 
ductor. In several cases an overhead return conductor 
connected to the rails at short intervals is recommended, 
though it is not explicitly stated whether this conductor is 
insulated or not. 


Effect of Réatgen Rays on Plants,—An exhaustive 
series of experiments has recently been made by Prof. 
Atkinson, of Cornell University, to determine the action of 
the Réntgen rays on growing plants. (Science, January 7th, 
1898). The results, unfortunately, are of a very negative 
character. He found that, though plant tissues absorb the 
Réntgen rays quite freely, there is no marked influence on 
the growing parts. There are no visible external injuries, 
even when the parts are exposed at close range a large part 
of the time during several days. This is the more remark- 
able, since the general impression is that the rays, even with 
comparatively short exposures, are injurious to the human 
tissues. The rays were found to have no toxic or turning 
influence on plants. No difference in growth was produced 
by exposure to the Réntgen rays; the rays neither inhibited 
or hastened growth. Bacilli were exposed for hours to the 
rays, but it was found that they had no influence on the dis- 
tribution of the bacilli in the liquid, nor on their vitality for 
the length of time of the exposure. 





Electrical Installation Rales,—The new edition for 
1898 of the Electrical Installation Rules of the Liverpool 
and London and Globe Insurance Company, forms the third 
year’s issue of the new copyright compilation, displacing 
their former rules dating from 1888 or earlier. The value 
of this periodical re-issue is shown in the present edition by 
the inclusion of several added rules this year. For instance, 
the growth of the adoption of “free wiring” in various 
districts has necessitated rules specially dealing with the 
lead-covered twin wires used in this class of work, and the 
extension of the use of electricity for tramway work has lead 
to the prohibition of the use of trolley wires or of dynamos 
feeding trolley wires as a direct source of current for 
lighting or power upon insured premises other than the 
power stations, sheds, &c., of the tramway people. Further 
slight additions deal with precautions desirable in specific 
risks, such as coro, oil, and textile mills. 
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Mutual Influence of Cathode Rays.—Some interesting 
experiments, accompanied by rather hesitating conclu- 
sione, are contributed by Julius Bernstein, in Weid. Ann., 
on the subject of the apparent repulsion between two beams 
of cathode rays, first observed by Crookes, and interpreted 
by him on the supposition that cathode rays consist of pro- 
jected particles, and are equivalent to elastic conductors 
carrying a current. As might have been expected from a 
German source, says the New York Electrical Engineer, 
Bernstein’s results tell against this view, and in favour of 
some kind of wave hypothesis. In the first place he investi- 
gated the influence of the direction in which the rays travel. 
Mounting two cathodes, one at each end of the tube (see 
fig. 1) with a slit in front of each, he obtained two opposite 
beams running side by side, which did not affect each other 





























Fics. 1 anp 2. 


in any way. But when the cathodes were placed side by side 
(fig. 2), the beams were bent outward as long as the glass 
funnels protecting the wires left the cathode plates bare. 
When they projected beyond their surfaces, no effect was 
produced. The direction of the emerging rays is, therefore, 
of no account. Further experiments proved that the action 
is probably exerted by one cathode upon the beam from the 
other cathode at its origin. But to this action an electro- 
static effect between the cathodes may be added. 


Accumulator Boxes.—The high price of these “re- 
cipients”—as they are termed on the Continent to 
distinguish them from what is technically termed the “cell,” 
and also from the outer boxes—has long been an inducement 
for the invention of a new material to be used in their con- 
struction. In a recent discussion at the Institution, Mr. 
Wallis Jones referred to the “breakages of ebonite cells, 
which, on the average, may be taken to cost 10s. a piece.” 
Celluloid has been proposed and used to some extent; it is 
not liable to fracture, but its great combustibility constitutes 
so great a danger that its employment on a large scale is out 
of the question. We have seen some samples of a new 
material, invented by Mr. Desmond FitzGerald, and called 
by him “ Acrematin,” which seems well adapted for the 
manufacture of these receptacles, being acid-proof, strong 
and comparatively cheap. It would appear to be adapted 
also to many other purposes. 





Vacuum Tube Lighting.—An American correspondent 
writes as follows :—‘‘ With reference to Tesla’s vacuum tube 
light mentioned in the current electrical journals, D. McFarlan 
Moore, of Newark, N.J., who lit a room by vacuum tubes 
at the electrical exhibition in New York in May, 1896, has 
just made a statement, claiming Tesla’s present system to be 
a copy of his. There is certainly a similarity. Moore inter- 
rupts a self-inductive circuit in a vacuum, and connects one 
terminal of the tube to be lighted to one side of the break, 
and the other terminal to the opposite side. Tesla interrupts 
a self-inductive circuit in the open air, and to light a tube, 
raises the potential of the induced current by a step-up trans- 
former, the secondary of which is connected around the break, 
and has a condenser of suitable capacity in its circuit. This 
arrangement he calls an electrical oscillator.” 





Electric Cranes in Railroad Shops.—Electricity is 
very largely used for working the cranes at the Crewe shops 
of the London and North-Western Railway. The motors, 
says Engineering, have field-magnets of the Manchester type, 
and Paccinotti armatures. In starting a motor, a variable 
resistance is switched in to diminish the starting current, 
being cut out when the motor is fairly running. All the 
motors used are designed to run at 1,500 revolutions per 
minute, the speed being afterwards reduced by worm gearing, 
In the case of the 30-ton cranes used in the erecting shops 
for lifting locomotives, the load is lifted at a speed of 2 feet 
6 inches per minute, at an expenditure of 70 amperes at 120 
volts. The long travelling is performed at a speed of 100 
feet per minute, with an expenditure of 60 amperes at 120 
volts, and the cross traverse at a speed of 50 feet per minute, 
with an expenditure of 30 amperes at 120 volts. Inthe case 
of light weights the speed of lifting is 10 feet per minute. 
In the case of the 15-ton crane, which has been provided in 
connection with a boiler-riveting plant, the crane is 50 feet 
above the floor level, and all its movements are controlled by 
switches on the ground, a magnetic brake being provided on 
the armature shaft to arrest the motion as soon as a rivet- 
hole has been brought into place for the closing of the rivet. 
The cost of repairs has, Mr. Webb states, so far been very 
small ; no renewal of commutators has been necessary, but 
they are lightly skimmed up in the lathe about once in 12 
months. The carbon switches and brushes are renewed once 
in six months. 


Cabby’s Farewell to his Steed.—The ‘t. 
Gazette recently had the following: — 





James’s 


So long, o!d ’oss; you're jest played out, you've taken your last fare, 
Your quarters are the knacker’s nah, and mine are Lord knows where ; 
There ain’t no room in London nah for either you or me, 

We're crahded aht by cabs as go by electricitee. 


It warn’t all beer and skittles, even in the palmy days, 

What with the cove with principles, his legal fare as pays ; 
But when the “ biz” was pretty brisk, and cabby got the pull, 
I could plank dahn for the Derby for my fancy arf a bull. 


It’s nuts, it is, on some fine day, to pick up some young nob, 

And drive ’im all the morning till the fare is nineteen bob; 

And then he stops at Gresham ’Ouse, and shahting, ‘“ Cabby, wait,” 
’E takes ’is ook the other end aht into Bishopsgate. 


Or on a loviey autumn when the rain came dahn in sheets, 
Or when a bloomin’ blizzard set us skatin’ in the streets, 

And after you ’ad planked dahn to the yard each bob you ’ad, 
And fahnd yerself to balance up a dollar to the bad. 


Then to take yer to the stables at the other end of tahn, 
And strip yer frozen ’arness off, and rub yer old ‘ide dahn; 
And yer got yer jolly skin full, and a decent place to doss, 
Which was often more nor J got by a jolly site, old ’oss. 


But nah—so long, my beauty ; for this latest style I bar— 
J ain’t a going (what do vow think) to run a motor-car ; 
While there’s a crossing to be swept, a job to do—no fear— 
I reckon I’m too old to turn a blooming engineer. 





American Electrical Apparatus for England.—With 
respect to Mr. Justus Eck’s recent visit to the United States, 
the Street Railway Journal says that the purpose of this 
visit was to make arrangements with American houses to re- 
present them in Great Britain, and in this he was highly 
successful. Mr. Justus Eck’s company (Messrs. Laing, 
Wharton & Down) already represents the well-known Walker 
Company here, and among the new agencies secured is that 
of the Ward-Leonard Company, manufacturers of Carpenter 
enamel rheostats and other appliances; that of the Wagner 
Electric Manufacturing Company, of St. Louis, for its alter- 
nating current apparatus of all kinds; that of the Q. & C. 
Company for its rail-sawing apparatus, and that of the 
Pearson jack. ‘lhe Buda track drill, for which the company 
has been for some time agent, has been quite largely sold in 
Great Britain through its efforts. r. Eck also made 
arrangements for establishing a permanent purchasing agency 
in New York for any supplies needed in this country for 
carrying out the extensive work which Laing, Wharton and 
Down are now organising to undertake in Great Britain and 
elsewhere. 





The Royal Society—Among the papers down for 
reading yesterday afternoon were the following :—E. 
Wilson: (1) “The Kelvin Quadrant Electrometer as a 
Wattmeter and Voltmeter.” (2) “The Magnetic Properties 
of almost Pure Iron.” 
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The City and Guilds of London Institute —The 
Finance Committee of the City Corporation have recently 
reported on the application. of the Council of the City and 
Guilds of London Institute, for a renewal of the grant from 
the Corporation to the funds of the Institute. They state 
from inquiry that the work of the Institute has been success- 
fully and economically managed, and the results achieved are 
fully commensurate with the expenditure involved. Although 
in the past season there was a decrease in the total number 
of students in regular attendance, the work of the Institute 
was, on the whole, well maintained. At the Central Tech- 
nical College, 214 students were attending special courses, 
and an average of 170 were under instruction in each of the 
four departments which constituted the regalar curriculum 
of the Institute. The technological examinations attracted 
29,494 students, as against 27,583 in the previous year. At 
the Technical College, Finsbury, there were 184 day and 900 
evening students—a slight decrease in both categories. 
Since it opened in 1884, nearly 1,200 day students had 
entered. The development of the chemical department was 
remarkable, and the high quality of the work done by the 
students fully maintained. The income of the Central 
Institute, including school fees, was £33,079, and the cost 
of the several branches £28,578, The gross cost per student 
was £54, The Corporation of London has, in consequence 
of this report, voted £400 in respect of last year towards the 
funds of the Institute, to be devoted to the Finsbury 
Technical College. This will make upwards of £16,000 con- 
tributed in all by the Corporation towards the Institute. 





Testing Extraordinary.—Mr. 8. L. Corson, writing to 
the American Electrician, says:—‘ That there are ‘tricks in 
all trades but ours,’ is a foregone conclusion among the 
members of the various crafts, and the thought and inge- 
nuity expended upon some of the tricks and dodges would, 
if expended in true work, increase the salary and standing of 
the trickster to a notable degree. A case in point :—The 
engineer of a small isolated lighting plant, not 1,000 miles 
from New York City, was informed that a test of his 
ae would be run to determine the cost of lighting the 

uilding, after which, current from Edison street mains 
would be turned on, and the cost of thus lighting for a 
similar period be ascertained. The engineer knew that if 
the Edison service cost less than it did to make the current 
by the plant that he was in charge of, his occupation 
would be forfeited. Therefore, when the trial ran was made, 
never was boiler, engine or dynamo in better condition than 
his, and the coal burned was very small. When the Edison 
trial was made, he had figured out the cost of everything, 
and knew to a dot what current could be received, and still 
retain his place. A cunningly concealed water rheostat in 
the adjoining building was connected by concealed wiring, 
and the economy of the Edison current received so severe a 
set-back during the test run, that the engineer is sure of his 
job for some time to come, unless he gets found out. While 
not speaking well for the trustworthiness of the engineer, it 
speaks still worse for the skill of the Edison ‘expert’ who 
conducted the test for his company. He should have detected 
the fraud immediately.” 


The Extraction of Metals and Metallic Alloys by 
Means of Electrical Heat.—A new process, which is being 
exploited at Cassel, in Germany, by H. Aschermann, consists 
in the extraction of metallic alloys and pure metals by ele:- 
tric heat from a mixture of the oxide, of a metal and the 
sulphide of another metal or of a metalloid, or of the oxide 
of a metalloid and the sulphide of a metal, the object being 
to accelerate the reduction, and eliminate the carbon and 
other impurities. The metal is obtained in the form cf an 
alloy, from which the more fusible metal can be separated 
by distillation if desired. Sulphide of antimony is prefer- 
ably employed as the flux; for instance, in the preparation 
of chromium, 10 parts of chromium oxide are mixed with 
23 parts of sulphide of antimony, and placed as catlo!e in 
wn electric fusion furnace, and treated by a current of 20 to 
25 amperes, and the antimony is driven from the resulting 
alloy by reheating. Similarly, aluminium may be obtained 
from a mixture of 10 parts of its oxide with 37 parts of 
sulphide of antimony, and directions are also given for the 
preparation of ferrochromium, ferromanganese, and ferro- 
cerium, 








The Victory of the Storage -Battery.—One of the 
most encouraging features in modern central station opera- 
tion, whether light or power, is the attention which is being 
paid to the running economies. It would be unfair, says the 
New York Electrical Engineer, to say that no attention had 
ever been paid to getting the last bit of energy out of the 
coal burnt under the boiler by some of our large operating 
companies; but it is certain that nine-tenths of the stations 
existing five years ago paid little attention to those so-called 
refinements which, as events frequently prove, make the 
difference between a dividend and a deficit. But these are 
the days of small things, and with them central station 
managers have come to understand that they can improve 
their balance sheet by other means than mere improvements 
in steam apparatus. They are gradually, but surely, coming 
around to the practice, long since in vogue in Germapy, . 
particularly, of operating their steam plants in connection 
with storage batteries. It would bea work of supererogation 
to rehearse at this late day all the advantages which the 
storage battery offers to tle central station; the proof of the 
pudding is in the eating thereof. To carry out the metaphor, 
those who have tasted a good one want more, as shown by 
the fact that scarcely a single station has put in the battery 
that has not followed it up by one or more additional 
equipments, We are well aware that even some of the most 
progressive and intelligently managed companies in the 
country have held aloof from the storage battery, notwith- 
standing that New York, Boston, Brooklyn, Philadelphia, 
and other cities bad put them to good use. Among these 
was the Chicago Edison Company, but we are now informed 
that this company has also fallen into line and, if we may 
judge by the size of its plant just ordered, is making up for 
ost time with a vengeance. This contract was referred to 
in the ELectricaL Review, page 931 of our last volume. 
In this connection we note algo the intention of the Boffalo 
Railway Company to instal accumulators to be charged from 
power obtained over the high tension lines from Niagara. 
As their load isa fluctuating one, and is particularly low 
during the night the battery will be able to absorb all the 
surplus energy available and thus permit the company to 
utilise fully the power for which they are paying. This 
battery, we understand, will also be the largest ever installed 
for railway purposes. The Electrical Engineer says it is 
gratifying to be able to note the growing popularity of this 
valuable station auxiliary. 





The Central London Locomotives.—Once again in- 
formation regarding the electrical equipment of the Central 
London Railway comes direct from America, The New 
York representatives of the daily papers telegraphed at the 
end of last week that the General Electric Company, of 
Schenectady, New York, have just received a large order for 
82 electric locomotives for the Central London Underground 
Railroad. Owing to the size of the tunnel throuzh which the 
undergrourd trains will pass, these locomotives will be of a 
small pattern. They will bave a capacity of 800 horse- 
power, and will weigh 45 tons, and will be able to draw a 
train of five cars weighing 150 tons at the rate of 15 miles 
per hour. Work on this order is to be begun at once. 





Lectures.—Mr. Wm. Lynd lectured on 20th inst. at the 
Grosvenor Hall, Belfast, his subject being “ Wireless Tele- 
grapby.” 

At the St. Michael’s Working Men’s Institute, Pelsall, on 
15th inst., Messrs. 8. Thacker and Bishop, of Walsall, lec- 
tured on “ Experimental Electricity.” 

“Electricity a Transmitter of Power; its Application to 
Mining,” was the title of a paper read by Mr. F. H. Headley, 
at Camborne, on 19th inst., to a meeting he'd under the 
auspices of the Mining Association and Institute of Corn- 
wall, 


Usefal Reference Book,—* Clubs,” a list of over 2,500 
clubs frequented by the English in all parts of the world, 
for 1898, has just been published by Messrs. Spottiswoode 
and Co. The book is printed in tabular form, and gives 
much more information than in previous years; for instance, 
it notes the names of secretaries, dates of establishment, 
entrance fees and subscriptions, and has, in some cases, 
remarks on the qualifications for membership, &c, 
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A Renewable Incandescent Lamp.—Since no sub- 
stance will probably ever be discovered which will stand a 
higher temperature than carbon, no improvement in the 
efficiency of the glow lamp is to be looked for by substitut- 
ing other materials for the carbon filament. There is room, 
however, for a considerable reduction in the cost of renewals. 
The life of a glow lamp is limited, 
and usually before the filament is 
burnt out it becomes so wasteful 
of. energy that it pays to replace it 
by a new lamp. At present the 
whole lamp is rejected when the 
filament only has been worn out. 
Herr Ch. Howard has designed a 
lamp on a more rational principle, 
in which the worn-out filament can 
be replaced, while the remaining 
gore of the lamp are still utilised. 

rom the description of this lamp 
(Zeit f. Elektro. Heft 23, 1897) it 
appears that the ordinary T- 
aad bulb has a tubular sa 
to the end of which the socket is 
attached. (See fig.) The ends of 
the carbon filament are connected 
to two short lengths of nickel wire, 
which are held together by a glass 
crosspiece. The ends of these 
wires are pushed into two sockets 
fixed on the ends of another pair of nickel wires con- 
nected to the platinum terminals of the lamp. When 
it is desired to renew the carbon filament, the glass 
neck of the bulb is cut at the line shown in the fig., and 
the carbon filament is removed by pulling its nickel ter- 
minal wires out of the sockets. A new carbon filament is 
then inserted, and the parts of the glass bulb are placed in 
position and fused together. The bulb is then exhausted of 
of air in the usual way. This lamp has been patented, and 
is said to have already been proved to b3 a practical success. 








The Alleged Failure in the Madrid Supply.—As we 
go to press, the following comes to hand from the secretary 
(Mr. Chas. Hill) of the Electricity Supply Company for 
Spaio :—“ In your issue of 21st inst. you publish a-note from 
a Madrid correspondent, stating that at about the beginning 
of the present month the greater part of the district supplied 
by this company was without light for 48 hours. I sball b2 
greatly obliged if you will kindly correct this statement, 
which is very much exaggerated. The breakdown iu ques- 
tion, caused by an accident to the cables, affected only a com- 
paratively small area, and the lighting was resumed the same 
evening, after only a few hours’ interruption.” 





The Purchase of the Fowler-Waring Cables Com- 
pany.—As we announced in our issue of January 7th, 
the Wistern Electric Company, Limited, have concluded 
arrangements with the Fowler-Waring Cables Company, 
Limited, of 110, Fenchurch Street, E.C., and North 
Woolwich, to take over their business as from January 
Ist, 1898. The notice is also confirmed by the Fowler- 
Waring Cables Company, who state that all debts due to them 
in respect of the business up to January 1st should be sent to 
the secretary, at 110, Fenchurch Street, and all debts and 
liabilities in connection with the said business incurred, 
accrued, or owing at the close of December 31st, 1897, fall to 
be discharged by this company. 





The Electric Cab Mishap.—The daily press would seem 
to be short of matter just now, judging by the amount of 
attention given tothe mishap with an electriccabin Fleet Street. 
It is not altogether the right thing to prejudice the general 
public against these vehicles before they have had a fair 
trial, but this seems a very likely result of some of the high- 
falutin and imaginative accounts which have been printed 
regarding, what is officially termed, the skidding of the 
hind wheels. The only damage to the vehicle seems to be 
the straining of one of these wheels, and tha following day 
the cab was working as usual. The daily sensationalist 
made it _ that the cab was smashed to pieces, and half 
of Fieet Street ploughed up. 


The Memorial to Ferraris.—We hear that the proposed 
memorial to the late Prof. Ferraris is receiving considerable 
pecuniary support from America, France, and Germany, but, 
though we say it with feelings of keenest regret, not one penny 
has been received from this country. It is to be earnestly 
a a for the honour of English science, that the occasion 

ill not be allowed to pass without some appreciation being 
shown to the services which Ferraris had rendered to 
science. 





New Paper.—On Tuesday next Messrs. Cordingley and 
Co. will bring out the first number of a new penny daily, 
calied the Daily Contract Recorder. 





Appointment Open.—The St. Helens Corporation want 
a a er electrical engineer for electric lighting and trac- 
tion plant, at £200 p2r annum. See our “ Official Notices” 
for particulars. 





Improved Electric Glow Lamp Company v. Edison 
and Swan United Electric Light Company, Limited.— 
Yesterday in the Queen’s Bench Division, before Mr. Justice 
Mathew, this case came on for hearing. It was an action to 
recover damages for breach of contract. The case 
for the plaintiffs was that by an agreement in writing 
in a letter from plaintiffs to defendants, of November 
8rd, 1896, and in a letter from the defendants to the 
plaintiffs of November 9th, 1896, the defendants agreed 
to manufacture for plaintiffs 100,000 electric incandescent 
lamps of their own make, one-third to be round lamps, and 
two-thirds to be conical shaped. The defendants agreed to 
deliver a minimum weekly quantity of 2,000 lamps, delivery 
to commence within five weeks from the date of the accept- 
ance of the contract. Plaintiffs alleged that defendants had 
failed to deliver the minimum quantity, by reason of which 
the plaintiffs, who were unable to purchase the lamps else- 
where, had been unable to carry on their business, and had 
lost the large profits they would have made out of the sale 
of the lamps, and had been greatly injured in their business. 
The defendants, in their defence, did not admit the contract, 
and alternatively they pleaded that if they did do so, they 
were prevented by the acts of the plaintiffs from delivering 
the lamps on the agreed dates. They had otherwise 
delivered all the lamp: contracted for, and they denied that 
the plaintiffs had suffered any damage.—Mr. Bounsfield, 
Q.C., M.P., Mr. Wallace, Q.C., and Mr. A. J. Walter, were 
counsel for the plaintiffs, while Mr. Fletcher Moulton, Q.C , 
and Mr. J. C. Graham represented the defendants. In the 
course of the case the defendants admitted that there had 
been delay in the delivery, and after consultation between 
the parties a verdict was, by agreement, entered for the 
plaintiffs for £750 and costs. 





Dr. Cornelius Herz.—Dr. Cornelius Herz went out for 
ashort drive on Saturday last, this being the first time he 
has left the Tankerville, Boscombe, for six years. 





Personal.—Mr. Thomas H. Blakesley has resigned his 
seat at the Council board of the Physical Society. He is, 
therefore, no longer honorary secretary of that Society. 





Lecture.— On 17th inst. a lecture on “Electric Car- 
rents, their Ways and Adaptation,” was delivered in the 
Marine Engineers’ Institute, King Street, South Shields, by 
Mr. G. Smith, of H.M. Customs. 


New York Electrical Society—Mr. S. Dana Greene 
read a paper before the above society, at New York, on the 
10th inst., his subject being “The Relations Between the 
Customer, the Consulting Engineer and the Electric Manu- 
facturer.” 








Storage Batteries for Buffalo—An American Ex- 
change says that in December the announcement was made 
that the Buffalo Railway Company would instal at once a 
set of storage batteries at its Niagara Street power station to 
act as a station auxiliary. There will be about 290 cells, 
which will be contained in a fireproof structure built 
especially for the purpose. The building will measure 40 
feet x 70 feet, and the Baffalo Railway Company expects 
to have the installation in operation early in March. 
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The L.C.C,..and Lantern Projection.—In some regula- 
tions which have just been issued by the L.C.C. respecting 
the uses of limelight in premises licensed by that body, we 
observe that the employment of ether and other inflammable 
liquids is forbidden, and it is suggested that in all cases 
where possible, the electric arc light shall be used as an illu- 
minant instead of limelight. 





Webb Testimonial,—The presentation dinner to Mr. and 
Mrs. Webb has been postponed to Monday, February 21st, 
owing to the rooms of the Hotel Metropole being required 
on the 14th (the date originally fixed) for a dinner at which 
the Prince of Wales is to be present. Early application for 
tickets should be made to Mr. H. Elmunds. 





Fatality.—An inquest was held on Friday last at the 
St. Bartholomew's Hospital on the body of Herbert Mew- 
cross, aged 25, a labourer, who was crushed to death by a 
crane at the Electric Railway Works, in Moorgate Street, on 
the 1 * J inst. The jury returned a verdict of “ Accidental 
Death.” 


Electric Mail Carts.—It is stated that the Post Office 
on Monday last started a service of electric delivery vans 
between St. Martin’s-le-Grand and Paddington Station. 








James Watt Anniversary Dinner.—The 11th James 
Watt anniversary dinner, in connection with the Institute of 
Engineers and Shipbuilders in Scotland, took place at 
Glasgow last Saturday evening. Lord Kelvin was present, 
and in proposing “the memory of James Watt,” made a 
very interesting speech. 





Appointment.—Mr. Frank Clowes, on taking the posi- 
tion of chief chemist to the London County Council, has 
been elected Emeritus Professor of Chemistry of the Uni- 
versity College, Nottingham. 





Explosion at an Oldham Electrical Supply Station. 
—We take the following paragraph from yesterday’s Liver- 
pool Mercury. We have, however, been unable to verify 
this extraordinary statement:—“ An alarming explosion 
occurred on Tuesday evening at the Oldham Corporation 
Electrical Supply Station, Rhodes Bank, and effected 
damage to the extent of between £200 and £300. At 
six o’clock a loud report was heard and the place was 
enveloped in steam. It was found that the cylinder ends 
of two engines, connected with dynamos, had been blown 
out. These lay smashed a few yards away, and one, weighing 
two tons, came very near striking Mr. Newington, electrical 
superintendent.” 





Sludge and Dust Destructors,—Yesterday a large 
number of professional gentlemen were invited to visit the 
Leyton Sewage Works for the pur of inspecting the 
“Beaman & Deas” destructors, and to meet Sir Douglas 
Galton, K.C.B., D.C.L., &c., Chairman of the Council of the 
Sanitary Institute. A luncheon in the Town Hall followed, at 
which Sir Douglas spoke at great length on the subject of refuse 
destruction and the methods in use, but we must defer a 
detailed description of the Leyton plant till next week, when 
we hops to deal very fully with the matter. Sir Douglas 
Fox and Mr. Francis Fox, as engineers, with the assistance 
of Messrs. Stanger and Blount, consulting chemists and 
analysts, have given a most favourable report upon the ap- 
paratus as a most efficient and economical refuse destructor 
without injury to the neighbourhood. 
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NEW COMPANY REGISTERED. 





Moutrie & Co., Limited (55,696).—Registered January 
18th with capital £5,000 in £1 shares to acquire the business of 
Moutrie & Co., of 17, Berners Street, W.,and to carry on the business 
of electrical and mechanical engineers, machinists, fitters,. gas 
engineers, founders, wood and metal workers, electro-platers, &c. 
Registered without articles of association. Registered office, 17, 
Berners Street, W. 






OFFICIAL RETURNS OF ELEOTRICAL 
COMPANIES. 





Salisbury Electric Light and Supply Company, 
Limited (41,414)—This company’s annual return was filed on 
January ‘8th, when 1,307 shares ‘were ‘taken up out of acapital of 
£20,000 in £1 shares. £1,013 15s. has been paid, and £293 5s. is in 
arrears. 





OITY NOTES. 


— —-- 


Tue result of the year’s working at Bedford 


Bedford disclozes a loss of £1,200, which is a considerable 
Lighting increase upon that of last year, when the figure 
Accounts. was £914. The net revenue shows a consider- 


able increase, being, in fact, nearly £700 more, 
but if we take the whole of the figures on the debit side, the interest 
on mortgage debt accrued to date (£1,157), and the instalments of 
principal of money borrowed (£1,560), the undertaking will have to 
call upon the rates to the extent of £1,200. With a considerably 
increased output the cost of production shows only asmall reduction. 
Probably the works are not yet obtaining the full benefits from 
the extensions of plant that have been made during the past 12 
months. 

The following table gives the cost per unit :— 


1897. 1896. 
Total capital expended £46,390 £38,670 
Number of units sold 255,990 188,238 


Number of lamps connected “es as _ _ 
Revenue from sale of current £4,606 2,939 
Net revenue ... £1,593 £842 


Average price obtained per unit... ea 430d. 447d. 
Cost of production. £ Per unit. 1896. 
2 Se oe a er ee 1,322 124d. = 135d. 
OA, waste, water and engine room ' 135 “13d. 16d. 
aed and wages at generating i 771 °79d. ‘93d. 


Kepairs and maintenance of build- } 


ings, engines, boilers, dynamos, &c. 320 {"394. | “30d. 12d. 




















Rent, Ratesandtaxes.. .. «. 142 13d. 18d. 
Management expenses, directors’ re- 
poe serge — “ nae 
engineer, secretary, clerks . x 
stationery and printing, general 349 “38d. 40d. 
establishment charges, auditors, 
law charges, and insurance 
Depreciation of buildings and plant al Ps 
account } 
Renewal fund account .. = — —- 
Total £3,039 2°85d. 3:14d. 
no aes 
obtaine 
Revenue, £ Par per unit. 
By sale of current e ‘ae 4,606 0 0 439d. 
Meter rents, &c. .. ee ee oe —_— = 
Total £4,606 0 0 4°30d. 





Total cost per unit (exclusive of depreciation and renewal ac- 
counts), 2°85d.; works’ cost, 2°39d. 
Total loss on year’s working, £1,200. 





Direct United States Cable Company, Limited. 


The forty-firat ordinary general meeting was held on Tuesday at 
Winchester House, when Mr. E. M. Underdown, Q.C., presided. He 
stated that the revenue for the six months ended the 3lst ult., after 
deducting outpayments, amounted in round figures to ££0,098, while 
the working and other expenses, including income-tax, but exclusive 
of the cost of cable repairs, absorbed £19,723, leaving a balance of 
£30,375 as the net profit of the half-year, making, with the amount 
brought forward, £34,303, out of which two interim dividends of 3s. 
per share each for the quarters ended September 30th last and the 
3ist ult. had been dec , and £12,000 had been transferred to 
reserve fund account, leaving £4,090 to be carried forward. The 
revenue had continued to increase during the half-year, and was still 
improving. The increase in the past six months had been £2,497, or 
about 5} per cent., as compared with the earnings in the correspond- 
ing period of 1896. The expenses in London remained practically 
the same, while those at the stations had been only slightly higher, 
consequent on the additional work done owing to the increased traffic. 
The remaining expenditure was more or less fixed, but, generally, it 
showed a small reduction as compared with that of the same period 
of 1896. The cable renewals in the past half-year had cost £8,325, 
which, with the amount written off the Ballinskelligs buildings 
account, £2,000, had been debited to the reserve fund account. On 
the other hand this account had been credited with £5,604 for in- 
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terest on the investments and the £12,900 set aside, as he had already 
mentioned, out of revenue, leaving the balance of the reserve fund 
standing at the increased figure of £346,767. Many of their invest- 
ments had recently increased in value, and during the past half-year 
they had been added to by £12,220, bringing the total up to £330,786 
at cost. The present market value of the investments was about 
£385,800, showing a profit cn their cost price of about £55,000. 
Their relations were most cordial with the allied companies, the 
Anglo-American and the Western Union Companies, and every kind 
of mutual accommodation was afforded between them. This com- 
pany’s share in the pool was very satisfactory, but he found that the 
advantages to the public from their combination were not generally 
underatcod. The public thus had the advantage of seven cables; 
and when traffic accumulated it must be manifest how well it could 
be dealt with, with this number of cables, owing to the arrangement 
between the companies. Moreover, when interruptions to the cables 
occurred, as must happen, the traffic was practically never suspended 
or interrupted. At the same time the independence of the companies 
was maintained—that was to say, any member of the public who 
chose to forward his message by the Anglo-American, the Direct, or 
the Western Union companies could do so, and this was done from 
time to time. It was true that the proceeds were shared among the 
different companies, but many people preferred one route to another. 
The short cable, as it was called, had been interrupted, and two 
— were made to it during the half-year. It had been thought 
advisable to put a considerable piece of new cable, 57 miles, into that 
part of the line which was in comparatively shallow water, and to 
move the cable into deeper water, where it was rractically safe from 
damage from ships’ anchors. He concluded by moving the adoption 
of the report and accounts. Sir James Pender, M.P., seconded the 
motion, which was carried unanimously; and at the instance of 
Captain Goodeall and Mr. John Newton, a suggestion was unani- 
mously approved recommending the board to distribute an amount 
equal to 5 per cent. on the salaries of the staff as a bonus in celebra- 
tion of the Diamond Jubilee year. 





London Electrical Cab Company. 


Tum directors of this company are offering for subscription an issue 
of 86,388 £1 ordinary shares, completing the issue of the £150,000 
authorised nominal capital. Toe shares are offered at 2s. 64. pre- 
mium. The proceeds of two-thirds of the shares already issued were, 
by arrangement with the vendors, retained for working capital, and 
the balance of one-third only was paid to the vendors on account of 
the agreed purchase price (250,000). The proceeds of the present 
issue will be similarly dealt with, so that the working -capital will 
continue to be two-thirds of the total share capital issued. 

Although the outlay up to date includes the cost of altering and 
adaptiog the extensive buildings in Juxon Street, Lambeth; also 
fitting up the same with electrical plant, machinery, &c ; also all pre- 
liminary expenses and the cost of the cabs now on the streets, and 

arts of further cabs, the company still have at their bankers nearly 
half the working capital received. 

A much larger number of cabs might have been placed upon the 
streets within the same period, but in the interests of the company it 
was decided to first practically test a smaller number. 

Immediately the directors were satisfied as to these, contracts were 
placed for further cabs, which will have several very important im- 
provements, and which, when completed, will absorb nearly the whole 
of the working capital at their disposal. These vehicles will be 
delivered as quickly as possible, and there will then be three times 
the number of electric cabs than there are now on the streets. 

It is with the object of still further increasing the number of the 
company’s vehicles that this issue is made. 

ith the prospectus is given a copy of areport by Messrs. Kincaid, 
Waller & Manville, dated January 17th, 1898, on the prospects of 
the company. The Jist closes to-morrow (Saturday). 





House-to-House Electric Light Supply Company. 


Accorpina to the London Gazette, the petition presented on 
January 13th, 1898, for confirming the following special resolution, 
will be heard on February 5th before Mr. Justice Romer in the 
Chancery Division:—‘That the agreement dated November 29th, 
1897, and made between the company of the one part, and the several 
persons, corporations and firms executing the same in the Schedule 
thereunder written (thereinafter called ‘the holders of the founders’ 
share’) of the other part, be approved and confirmed, and that havin 
regard to the terms thereof, the capital of the company be erties | 
from £200,000 divided into 40,000 shares of £5 each, of which 27,900 
are ordinary shares, 12,000 are preference shares, and 100 are 
founders’ shares, to £199,500 divided into 39,900 shares of £5 each, 
of which 27,900 are ordinary shares and 12,000 are preference shares ; 
and that such reduction be effected by cancelling the whole of the 
said founders’ shares; that is to say, the shares in the company 
numbered 1 to 100, both inclusive.” 


Gutta Percha Corporation. 


Tus statutory meeting of this Corporation was held at Winchester 
House on Wednesday. Sir Edward Thornton, the chairman of the 
Corporation, after referring to the composition of the Board, pointed 
out that while the patent was lying idle in inexperienced hands, it 
had been worked by others in France where they had been 
producing as much as 140 lbs. per day. Of course they 
were not going to have their patents infringed in that manner, con- 


sequently they sent their manager to France, who inspected the 
works, and as a result of negotiations the French Company had 
agreed to hand over the factories on eatisfactory terms. Pending 
the time, theretore, it would necessarily take to erect a factory in 
London, they would be in possession of a factory which was earning 
money. There would be no difficxlty in obtaining leaves, the'r 
agents being prepared to supply thousands of tons per annum. 
After extracting the gutta from the leaves, they could be sold for 
paper pulp at a price which would cover cost of freight. 
After the usual vote of thanks the meeting then terminated. 





Central London Railway Company. 


Tux report of the directors of the Central London Railway Company 
for the half-year ended December 31st last, to be submitted to the 
general meeting to be held in London on February 2nd, states that 
the expenditure during that period amounted to £460,728, which, 
afded to the amount previously expended, makes a total outlay to 
date of £1,606,948. The sum of £228,448, which appears in the 
accounts as owing to the contractors, is due to them for work done 
as certified by the company’s engineers. The latter report that satis- 
factory progress has been made with the works during the half-year, 
and that at the present time three-fourths of the main line tunnels, 
one-half of the station tunnels, and nearly the whole of the lift and 
staircase shafts have been constructed. At the Bank Station, the 
very difficult work in connection with the subway for pipes is com- 
plete, and the public subways are in an advanced stage. 





Anglo-American Telegraph Company, Limited.—The 
directors, after placing the sum of £12,000 to the credit of the 
renewal fund for the half-year, have resolved to recommend at the 
meeting on February 4th next, the declaration of the fol- 
lowing dividends:—(1) A balance dividend of 19s. 6d. per cent. 
upon the ordinary consolidated stock for the year ending December 
Slst, 1897; (2) a balance dividend of £1 193. per cent. upon the 
preferred stock for the year ending December 31st, 1897, both pay- 
able on February 5th next, less income tax, to the stockholders regis- 
tered on the books of the company on the 21st inst. After paying the 
foregoing dividends, there will be a balance of about £200. The above 
dividends, together with those already paid, will amount to £3 per 
cent. on the ordinary consolidated stock and £6 per cent. on the 
preferred stock for the year 1897. The register of transfers will be 
closed from January 22od to February 4th, both days inclusive. 


Stock Exchange Settlements.—The Stock Exchange 


‘Committee has appointed Wednesday, February 2nd, a special settling 


day in Edison & Swan United Electric Light Company, Limited— 
£194.023 4 per cent. debenture stock, and bas ordered the under- 
mentioned securities to be quoted in the Official List :—Commercial 
Cable Company—Further issue of £244,711 sterling 4 per cent. 
600-year debenture stock. Edison & Swan United Electric Light 
rd Limited—£194,023 (part of £200,000) 4 per cent. debenture 
stoc 


Applications have also been made to appoint a special settling day 
in, and to grant a quotation to:—City of London Electric Lighting 
Company, Limited—Further issue of 10,000 ordinary shares. Elec- 
tric Construction Company, Limited—4 per cent. perpetual first 
mortgage debenture stock, and a further issue of 8,657 7 per cent. 
cumulative preference shares, and to sllow to be quoted in the 
Official List :—City and South London Railway Company—Further 
— of 832 5 per cent. perpetual preference shares, Nos. 8,420 to 

,251. 


The Electro-Chemical Company, Limited.—An issue 
of £3,000 5 per cent. first mortgage debentures of £100 each is 
announced. The debentures are secured by a first charge on the 
freehold property and British patent rights of the company, the value 
of the property alone, exclusive of goodwill or patent rights, being 
estimated at £73,100. The debentures are redeemable on Jaly Ist, 
1910, at par, or they may be redeemed, on six months’ notice, at 
£105. 


Venezuela Telephone and Electrical Appliances 
Company.—Coupon No. 15 of the 5 per cent. mortgage debentures, 
due on Slst. inst., will be paid from that date at the Capital and 
Counties Bank, Limited, 39, Threadneedle Street, E.C.,and at Messrs. 
Westendorp & Co.’s Bank, Amsterdam. 








TRAFFIO RECEIPTS. 





The City and South London Railway Company. The receipts for the week ending 
January 23rd, 1898, were £1,075; week roomy Beri! 24th, 1897, £1,114; 
decrease £39; total receipts for half-year, 8, £4,334; corresponding 
period, 1697, £4,387; decrease, £53, 

The Caba Submarine Telegraph Company. The receipts for the month of 
October were £2,885, as compared with £4,814 in the corresponding 
month of last year. 


The Liverpool Overhead Railway Company. The receipts for the week ending 
January 23rd, 1898, amounted to £1,354; corresponding week last year; 
£1,217; increase, £137. 

The Western and Brasilian Telegraph Company, Limited. The receipts for 
the week ending January 2ist Tees, after deducting 17 


gross receipts payable to Lendon razilian Com: 
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ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL, COMPANIES. 
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+ Quosstions on Liverpool Stock Hxchange, t Unless otherwise stated all shares are fully paid. 
Dividends marked § are for a year consisting of the latter part of one year and the first part of the next. 
Crompror & Co.—The dividends paid on the ordinary shares (which have not‘ Stock Hxchange quotation), are as follows : 1892—0°/.§; 1891—7°,§ 1890—8,/.. 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 





* Birmingham Blectric Supply Oompany, Ordinary of £5 (£4 paid), 73, 
£5 (fully paid) 11. 

Electric Construction Uorporation, 6 % Debentures, 105—106. 

» etre Oompany, 14% Debertures of £100, 108~—110. P 

ensin: and Knightsbridge Bilsctric Lighting Oom , Limite 
Ordinary Shares £5 (fully paid) 15—154; lst erence Oumu- 
lative 6%. £5 (fully paid), 83—8%. Dividend, 1896, on Ordinary 
Shares 7 %. 
* From Birmingham Share List. 


London Electric Supply Oorporation, £5 Ordinary, 3—3}. 
*T. Parker, Ltd., £10 (fully paid), 118—12}. 


Yorkshire House-to-House Electricity Oompany, £5 Ordinary Sharer 
fully paid, 83—8?. Dividend for 1896—6 %. 


‘Bank rate of discount 3 per cent. (October 14th, 1897). 











WHAT IS THE FATAL E.M.F.? 
By W. 8. HEDLEY, M.D. 


Four recent cases of death from accidental contact with 
electric lighting wires carry the mind back to the Board of 
Trade Inquiry which resulted in raising the limit of low 
pressure supply. It may be remembered that one gentleman 
present at that inquiry asserted that he had felt no ill effects 
from a 600-volt shock. The present writer commented on 
that statement in the following words* :—“ Did he touch one 
pole only of a 600-volt circuit? If so, what was the earth 
insulation of the other pole? Was his body in contact with 
the earth, or, prsuming that he simultaneously placed one 
hand on each pole of the 600-volt circuit, what was the sur- 
face area of skin contact and what was the condition of the 
skin? In the absence of information in these points the 
Ho referred to cannot be considered to have any real 
value.’ 

The four fatal cases above referred to are reported in the 
Elektrotechnische Zeitschrift, Decemb2r 30th, and occurred in 
a chemical factory, the name of which is withheld. The first 
case was that of a man whose business it was to raise and 
lower an arc lamp by means of a wire rope, windlass and 
iron crank. He had instructions never to attend to the 
lamp pr when standing insulated on a wooden stool. 
Instead of this he stood with bare feet upon the ground. 
Having accidentally forced up the lamp too high its support 
was bent and touched an upper pulley, in consequence of 
which a current at 115 volts was communicated to the cable, 
the windlass and the crank, and proved fatal to the man. 





* “Current from the Main.” Lewis & Co., London. 


In the second instance a labourer, contrary to instructions, 
seized an alternating current conductor which was outside a 
window. In the third case two insulated wires were enclosed 
in an iron tube, and it happened either that one of the joints 
of the tube getting loose, cut the insulation of the wire, 
and so the wire and tube were brought into contact, or that 
a wire having become unscrewed its end came into contact 
with the unearthed pipe, and the fatal shock was received 
from the latter. In the fourth instance a faulty flexible 
conductor or lamp fitting seems to have been the cause 
of the accident. In at least three of these cases a good 
contact and considerable contact area had evidently been 
obtained by firmly gripping the conductor—the con- 
tact was probably of some duration—a most important 
factor in producing fatal results, the skin resistance 
of the hands had probably been much reduced by hand- 
ling chemicals, by the dampness of -the place, or by 
processes carried on in the factory; and when to these 
circumstances it is added that the labourers not being pro- 
vided with dry boots were in the habit of going about on a 
damp floor with wooden slippers or with bare feet, it is 
evident that every condition had been secured to enable 
the available electromotive force to pass a large current 
through the body. 

What is the minimum fatal electromotive force? This 
has yet to be defined, and with the definition must come also 
a statement of the necessary conditions. Nature, area and 
duration of contact, condition of skin, maximum electro- 
motive force, periodicity. The question is complex, but in 
the opinion of the present writer everything seems to point 
to the fact that all commercial forms of electric lighting 
currents, varying as they do from 80 volts upwards, are 
dangerous to human life undér certain conditions. Fortu- 
nately the required conditions do not often occur in actual 
practice, and when they do occur they admit of remedy. 
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Such cases as the above would be met by a concentric system 
of wiring with the outer conductor earthed and with 
switches, &c., on the inner. 








WINDINGS OF POLYPHASE ARMATURES.* 





By J. P. STONE. 





(Concluded from page 70.) 


REGARDING choice of winding, in some cases, undoubtedly, 
one is preferred to the other. In such cases as with 








Fig. 9.—Dexra WINDING. 


alternators where rectified current is used for compounding, 
the Y-connection —— itself more readily, as the commu- 
tator can be connected in the common junction of the three 
phases. The delta winding, however, is essential in 
generators which shall combine direct-current output or 
input, with alternating current output or input, such 
as a rotary converter, where, on account of the direct- 
current feature, the winding must be of the delta form; 
that is, must be continuous, as shown in fig. 5, which 
represents a continuous winding tapped off at three points 
120° apart. Farthermore, by the choice of one or the 
other it is often possible to make a decidedly better motor, 
both mechanically and electrically. 

An armature designed for a given working voltage 
measured between the lines, would, if planned for Y-connec- 
tion, have fewer turns of larger wire than if intended for 
delta connection. This is sometimes convenient, and is use- 





Fig. 10.—PotypHasz ARMATURE. 


ful in keeping the voltage between coils low. The delta 
connection, on the other hand, has more turns of smaller 
wire, a3 the current is diminished while the E M.F. in each 





* American j Electrician. 


coil is the full E.M.F, between the lines. This property is 
useful under certain conditions, as it makes the E M.F. 
between any two lines somewhat less; for instance, in a 
machine with very large currents, the delta winding would 
be preferable, since in that winding the current in each wire 
is smaller than the line current (the line current being sup- 
plied from two phases as illustrated in fig. 5). The contrary 





Fig, 11.—Y Wriyvra. 


is the case in a machine for very high potential; it is often 
possible to get a simple winding by a Y-connection, since 
then the number of turns necessary to give the requisite 
voltage are leas than those in a delta-connected winding. 

The same winding can, of course, be connected Y or delta 
according to the dictates of convenience, as in fige. 9 and 
11, which show the same armature connected delta and Y 
respectively. Thus it will be seen that the manner of con- 
necting the windings of a multiphase armature is largely a 
matter of convenience, and thus does not influence the 
working of the machine. 

A completed armature for a polyphase generator is shown 
in fig. 10, the winding and connection of which are covered 
by a shield at each end to protect them from injury. 





THE JACQUES CARBON CELL. 





THE Jacques carbon cell, which was some time ago described 
in the ELrorricaL REvIEW,* has recently given rise to 
interminable discussion in the American technical journals. 
It may be necessary to remind our readers that this cell con- 
sists of an iron pot, containing caus- 
tic soda or potash, which is kept in a 
fused condition by the application 
of external heat, A rod of carbon 
is immersed in the fused alkali, and 
a current of air is forced into it in 
such a way as to come in contact 
with the surfaces of the electrodes. 
The original theory of the inven- 
tor appears to have been that the 
air forced into the electrolyte com- 
bined with the carbon, in such a 
way that the energy of combustion 
was transformed into electric energy, 
that the carbonic acid gas produced 
by the combustion escaped in bubbler, 
and the electrolyte remained prac- 
tically unchanged. Taking into 
account only the carbon consumed 
inside the cell, Jacques calculated 
that the efficiency of his generator 
was 82 percent. A subsequent cal- 
culation, in which the carbon con- 
sumed in heating the pot was taken 
into account, reduced the first san- 
guine estimate to 32 percent.f A 
letter by Mr. C. J. Reed in the American Electrician for this 
month, shows that the efficiency of the Jacques “ generator ” 


* Vol. 38, p. 826. 
{ Exxcrricat Review, Vol. 39, p. 802. 
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must undergo a still further reduction; that, in fact, the raw 
material or fuel consumed by the Jacques cell will cost at 
least 34 times as much as that required by a steam engine 
doing the same amount of work. 

The serious blunder made by Jacques and his supporters 
lay in the assumption that carbonic acid gas arising from the 
combustion was given off in the gaseous condition, and did 
not combine with the caustic alkali. The correct theory (as 
far as it went) of the reactions in the Jacques cell was given 
by Mr. Fitzgerald in the ExevrricaL REvIEW, Vol. 89, p. 
10, July 3rd, 1896, but at that time it was neglected by 
the American investigators, as it apneared to contradict the 
experimental results obtained by Jacques. The electro- 
chemical equation given by Fitzgerald for the Jacques 
arrangement “so far as it constitutes a voltaic cell,” was 


2 (Na HO) + 0 + 0, = Ne, 00, + H,0. (1) 


Prof. Ostwald and Mr. C. J. Reed, with certain reservations, 
agree in accepting this equation as representing the electro- 
chemical reactions that take place in the Jacgnescell.* It is 
now stated, on the authority of Prof. Elihn Thomson, that 
the whole of the carbonic acid gas produced by the combus- 
tion of the carbon combines with the caustic soda to form 
carbonate of soda. The result of this discovery is that the 
Jacques cell is as much a means of getting electricity direct 
from potash or soda as “ direct from carbon.” : 

Taking into consideration the whole of the materials con- 
sumed in the production of electric energy, Mr. Reed makes 
the following rough estimate of the comparative cost of energy 
produced by the Jacques cell and a steam engine. 

“ Leaving now the question of efficiency for the more im- 
portant: question of commercial economy, we find that if the 
carbonate is formed, instead of the carbon dioxide, the 
battery ceases to have any possibilities. Its use wonld mean 
the displacement of a steam engine, using for each H.P.-hour 
4 Ibs. of coal, worth $3 per ton, by an apparatus using 
24 Ibs. of caustic soda, worth $60 per ton, in addition to 
°86 Ib. of coal, worth $3 per ton, and ‘24 Ib. of carbon in 
sticks, worth at least $20 per ton. The comparison is, for 
raw material alone, or fuel, 


Steam engine eee eee eee $:00225 per H.P.-hour. 
Jacques battery :— 

Caustic soda ... eo» =$0°075 

Carbon aoe see 0024... ‘07794 » ” 


“The raw material for the Jacques battery will cost at least 
84 times that for a good steam engine, and about 75 times 
that —— for a gas engine. The weight of raw material 
to be handled for the Jacques battery is more than twice that 
used in the steam boiler, and the residue or ‘ash’ from the 
battery would weigh 10 or 12 times as much as that from 
the boiler. The figures are based on using 60 per cent. 
caustic soda, which would probably be the cheapest material 
that could be used.” 

Mr. Reed considers that the net efficiency of Jacques cell 
must be put at 8 per cent., when allowance is made for the 
power required to drive the air pump. 

Though Prof. Ostwald and Mr. Reed agree as to the nature 
of the electro-chemical reactions which take place in the 
the Jacques cell, they differ in toto as to the source of the 
E.M.F. which propels the current through the battery circuit. 
Prof. Ostwald considers that the operation of the Jacques 
element is exactly analagous to that of the Lalande element, 
which consists of copper oxide and zinc, immersed in sodium 
hydrate. This cell has an E M.F. of 0°8 volt, and under the 
action of the current, the zinc diseo'ves, forming sodium 
zincate, while the oxide of copper is reduced to copper. The 
cell becomes exhausted as soon as any one of the three sub- 
stances, zinc, copper, and sodium hydrate is used up. In 
case all the oxide of copper is reduced to copper, the cell can 
be restored to action by exposing the plate to air so as to 
re-oxidise the porous copper. 

In the Jacques cell, the réle of the zinc is played by the 
carbon; the réle of the oxide of copper by ferric oxide or 
sodium ferrate. “The cell,” says Oatwald, “ will work until 
one of the three necessary constituents is exhausted. Since 
in the Jacques arrangement ferric oxide is the constituent 
present in smallest quantity, the activity of the cell depends 
entirely upon the renewal of the exhausted ferric oxide; .e., 





* American Electrician, January, 1898. 


upon the amount of air or oxygen conveyed to the iron 
cathode.” 

Ostwald points out that the energy set free’ by the com- 
bination of the oxygen with the iron in the Jacques cell, is 
lost as far as the electric process is concerned. There is 
practically no way known, as yet, for preventing this loss, 

The analogy between the reactions in the Lalande cell and 
the Jacques cell suggested by Prof. Ostwald is fully admitted 
by Mr. Reed, and from this analogy he deduces the fall and 
complete equation of the Jacques cell, which, as we shall see, 
was only partially represented by the Fitzgerald equation 
given above. The reaction in the Lalande battery is 


Zn + 2 Na OH + Cn0 = Na, 200, + H,O+0a = (2) 
and that of the Jacques battery 
8C + 6 Na OH +2 Fe,0,=8 Ne, CO; + 8 H,0+4Fe (8) 


This latter equation shows clearly that the oxygen which 
through the electrolyte and oxidises the carbon, is 
derived from the oxide of iron and not directly from the 
oxygen which is blown into the fused alkali. The Fitz- 
gerald equation does not make this quite clear, since taken 
without qualification, it means that the oxygen of the air is 
directly used for combustion of the carbon. 

Notwithstanding the fact that Prof. Ostwald understood 
and stated clearly this important point, he uses the Fitzgerald 
equation to calculate the E.M.F. of the Jacques cell, from the 
heats of combination of the compounds represented by the 
equation. He obtains by this calculation a positive E.M.F. 
of 2°66 volts, 

Mr. Reed calculates the E.M.F. of the Jacques cell from 
equation (8), and finds that the sum of the formation-heats 
of the reagents in the left-hand side of the equation exceeds 
the sum of the formation-heats of the products in the right- 
hand side of the equation. This means that the reactions in 
the Jacques cell will not generate an electric current, but that 
they will require an electric current generated by an external 
electric force to bring them about. 

Mr. Reed’s theory is that this external electromotive force 
is thermo-electric,* and, in short, he considers that the Jacques 
cell is a thermo-electric battery, not a voltaic battery. Ostwald 
asserts that it has been shown by Bouty and others that the 
thermo-electric forces between metals and electrolytes are 
very small, and that therefore there is not the slightest ground 
at present for the assumption made by Mr. Reed of the 
existence of large unknown thermo-electric forces between 
metals and electrolytes. But Mr. Reed has certainly scored 
a point by showing Ostwald that out of his own mouth he 
bas condemned himself ; and Mr. Reed may well ask where 
the E.M.F. comes from, if it is not thermo-electric. Reed’s 
well-known experiments, in which he obtained a higher 
E.M.F. by substituting iron for carbon in the Jacques cell, 
appear to indicate the existence of considerable E.M.Fs, where 
no electro-chemical reactions can take place. 

Mr. Reed has recently made some interesting experiments 
with a Jacques cell, in which the pot was constructed of 
silver instead of iron. The results of these experiments, he 
considers, proves the correctness of his theory as to the 
existence of large thermo-electric forces between metals and 
electrolytes. Describing these experiments Mr. Reed eayst :— 

“T have also found experimental proof of the correctness 
of this theory in a Jacques cell constructed of pure silver, 
instead of iron. The results were entirely different from 
those obtained with iron. The details of this experiment 
will be published later. It will be sufficient to say here 
that with the silver apparatus and pure caustic soda, metallic 
sodium was given off from the walls of the crucible and 
burned with explosive reports in 12 minutes after the circuit 
was closed, and the crucible had become alloyed with metallic 
sodium. The liberation of metallic sodium increased from 
that time until the end of the experiment, notwithstanding 
the fact that a strong blast of air was injected through a silver 
tube into the electrolyte. At the end of 20 minutes the 
potential of the cell had fallen to zero and reversed. In 30 
minutes after the closing of the circuit, the explosions from 
the combustion of metallic sodium became so violent that 

the operation had to be stopped, and the room (a large one) 
was filled with a white cloud of dust of sodium oxide. The 
crucible was 14 inches in diameter and 8 inches deep. The 


*Exercraican Review, Vol. 39, p. 350. 
~ American Electrician, January, 1898, p. 20. 
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carbon rod was } inch in diameter. The lower part of the 
crucible was found to be so thoroughly impregnated with 
metallic sodium, that it became spongy on washing with 
water. Water, which was afterwards allowed to stand in it, 
soaked through it in 24 hours, us it would through porous 
earthenware. On slight pressure the bottom of the crucible 
crumbled to powder, resembling a brittle amalgam of zinc. 

“The reduction of sodium requires a much greater absorp- 
tion of energy than that of iron, and its reduction cannot 
be explained on any theory except that of absorption of heat 
and the agency of a powerful thermo-electric current.” 

Whatever may ultimately turn out to be the correct theory 
of the Jacques element, it has now undoubtedly been shown 
to be commercially worthless. 








ELECTRIC MOTORS ON THE NEW YORK 
ELEVATED RAILWAY. 


AccorDING to the New York Sun, of January 11th, 1898, Mr. George 
Gould has authorised the publication of the following statement :— 

“ We have decided to introduce electricity on the elevated system, 
and we will now proceed to effzct a general installation with as little 
delay as possible. I wish it understood that we purpose to work 
energetically along the lines indicated in Mayor Van Wyck’s mes- 
eage, and leave nothing undone to adapt our accommodations in 
the — possible degree to the requirements and comfort of the 

ublic.” 
r The full meaning of this announcement from the President of the 
Manhattan Railway Company may, perhaps, be gathered best from 
that part of Mayor Van Wyck’s message to which Mr. Gould refers. 
Mayor Van Wyck, in speaking of the rapid transit problem and its 
solution, said :— 

“You should demand and insist upon the substitution, in the place 
of the present motive power, of electricity, which can now be safely 
utilised in the operation of these roads, affording a more cleanly and 
less noisy service, and that, too, with an improvement in speed; 
and, again, the number of through express trains should be con- 
siderably increased, their running time improved, and their use 
continued throughout the day and night, and not, as now, restricted 
to a few hours in the morning and evening. 

“The trunk elevated lines should be so extended as to furnish more 
convenient communication with the ferries, and, most important of all, 
these lines should not be confined through the greed or indifference of 
the corporations operating them to the thickly populated and therefore 
profitable residence and business districts. The corporations should 
be compelled to continue the present routes to the more sparsely 
settled and more distant localities, even if for a time some loss is 
entailed by so doing. 

“It is essential to the prompt relief sought by the people that the 
time allowed for the completion of the improvements here suggested 
should neither be unreasonable nor unlimited. A definite period 
should be fixed, within a fair and sufficient limit, compelling prompt- 
ness in the beginning and vigorous prosecution to the end of the work; 
and a bond of full proportions should be exacted to guarantee that the 
time limit would not be exceeded.” 

Mr. Gould’s announcement indicates that ino action on the part of 
the Municipal Assembly is needed to give New York its much needed 
facilities for travel through the only practicable means—the exten- 
sion and improvement of the service of the elevated roads. The 
change in motive power which Mr. Gould promises will require the 
approval of only the State Railroad Commission, and there can be no 
doubt but that thiscan be secured. It is within the power of the 
managers of the system to provide for running faster trains and 
mote express trains, and the increased speed is one of the earliest 
benefits which will arise from the use of electricity instead of steam 
motors. §So long as the Rapid Transit Railroad Commission exists, 
it may put barriers in the way of additions and extensions of the 
elevated railroad lines. Such extensions and improvements require 
the approval of this Commission, and its approval has been withheld 
hesetofore from such changes as the road has applied for permission 
to make, except upon terms which were not satisfactory. 

People who travel across the Brooklyn Bridge know what a success 
the electric motor cars have been there, and how much they have 
added to the comfort and efficiency of the bridge car service. The 
substitution of electricity for steam has freed the bridge stations 
from the noise, steam, smoke and gases of the steam locomotives for- 
merly employed. When the steam motors disappear from the elevated 

i 8, these annoyances will go with them. With the steam 
motor there will also disappear a considerable part of the noise which 
the running of trains now makes. Electric motors run with a true 
rotary motion, and produce no vibrations either in the car or upon 
the rail structure. For this reason higher speeds can be attained than 
are safe with the steam motor and its engines. Electric cars have 
been run at speeds between 80 and 100 miles an hour. At such speeds 
an ordinary locomotive would be apt to jump itself off the track. 
Every vibration saved in the engine means just so much less trans- 
mitted to the track, and turned into noise by the shaken structure. 

It is going to be a great piece of work to instal electricity as the 
motive power for the elevated railroad system. There is no road in 
the world which is called upon todo such an amount of work, to 
carry sO many passengers, to run so many cars and trains, and to 
make such a train and car mileage as the elevated system. Ina 




























































































single year the cars on the four elevated roads and the suburban line 

run 44,000,000 miles. In every day of 24 hours there are 3,500 

trains despatched upon those lines, and 330 locomotives are kept in 

service for the work. Each of these locomotives is capable of exert- 

ing from 200 to 250 horse-power, and a fair estimate of the total 

average power needed to operate the road, according to General 
W. J. Fransioli, is about 75,000 horse-power. 

The installation of a plant or plants to supply this power will be 
the biggest enterprise of the kind that has ever been undertaken. 
Whether the whole amount of the power will be produced at one 
station or whether a number of stations will be built at convenient 
points along the lines, has yet to be determined, for this. will depend 
upon @ comparison of the cost of the enormous copper conductors 
which would be required to distribute the great currents to be 
employed and the cost of separate power plants. It is probable that 
several plants will be built at points convenient for receiving the 
great quantities of coal needed. At the present time the road burns 
in its locomotives 200,000 tons of coala year. There will probably 
be a saving of one-half of this fuel at once by the more economical 
production of power in great stationary boilers and engines. 

There is little doubt that the system adopted for supplying the 
electrig current to the motors of the trains will be the third-rail 
method. For supplying the heavy currents required the overhead 
trolley is not suited, and the third rail system, as it is used on the 
Brooklyn Bridge and on the Chicago elevated roads, is a success. The 
next question which the engineers will have to settle is whether the 
trains shall be drawn by separate electric locomotives, like those used 
in the Baltimore tunnel and the one just put into service on the 
Hoboken Junction road, or by motor cars, such as are used on the 
Brooklyn Bridge. There is @ third method of applying electric power 
to railroad trains, which is in use upona roadin Chicago. This is the 
Sprague unit system, under which each car on the road is provided 
with motors and controllers. Each car can be run separately, like a 
trolley car, or, by means of a system of wiring, the carscan be hitched 
together in any nambers, and the whole train operated from any car. 
Where the traffic varies very much in different parts of the day, and 
is subject to large fluctuations from day to day, this method has 
decided advantages, but on the elevated roads here, the general 
manager says, the traffic is very steady. The system, therefore, will 
probably not be adopted, and there are good reasons for believing that 
separate electric locomotives will not be used. It is probable that in 
place of the 330 steam motors, an equal number of motor cars will be 
used. Motor cars, like those now in use on the bridge, but with the 
motors wound to produce much higher speed, would be powerful 
enough to draw the trains on the elevated roads. Each of the bridge 
motor cars has four motors, each of 624 horse-power, or 250 horse- 
power altogether. 

To people living away uptown the most important improvement 
that will come with the introduction of the electric motors will be the 
saving in time which can be made. This will come from the ability 
of the electric motor to get up speed faster than the steam engine. 
In experiments made recently upon the two-mile experimental track 
of the General Electric Company at Schenectady it was found 
possible to attain a speed with the electric motors of more than 40 
miles an hour within 20 seconds. In the same time one of the steam 
motors of the elevated roads would not have attained one-half that 
speed. It takes 49 minutes to go from the Battery to 129th Street 
by either the Second or the Third Avenue Road, making 25 inter- 
mediary stops, and 42 minutes and 49 minutes respectively to go from 
the Battery to 155th Street by the Ninth and the Sixth Avenue 
Road, The electrical experts say that one-third of this time could be 
saved by using electric motors, and a conservative estimate is that 
ten minutes could be saved - “outings P pecan —a ge = 
now spent in taking on an off passengers. With a like 
saving of time on the suburban road, on which it now takes 17 
minutes to run from 129th Street and Third Avenue to 177th Street, 
the entire trip might be made in about 43 minutes instead of 57. 

Another advantage which would probably come from the change 
of motive power would be the running of two-car or three-car trains 
at night, at short intervals, instead of the regular four or five car 
trains at intervals of 10, 15, or 20 minutes. This could be done with 
economy to the company and to the great advantage of the pas- 


sepgers. 

The change of motive power will cost millions of dollars. Esti- 
mates which have been made have varied from $7,000,000 to 
$10,000,000. One considerable item of loss will be the putting out 
of service of the present motors. Each of these cost about $5,000, 
or $1,650,000 in all, and could not be replaced to-day for less than 
$1,000,000 ; yet it is likely that they will prove so unsaleable as to be 
almost a total loss. The elevated railroads of Chicage now have a 
large number of steam locomotives for sale and customers for them 
are few. To offset this loss, however, is the economy of maintaining 
an electric plant. It costs about 2 cents for repairs for each mile 
that a locomotive runs on the elevated roads, or $200,000 a year for 
10,000,000 miles covered by the locomotives. Probably one-half of 
this sum would suffice to keep the necessary electric plant in order. 








ELECTRIC TRAMWAYS IN GERMANY. 





Tue Elektrotechnische Zeitschrift of January 6th, publishes several 
pages of tabular matter relating to existing electric tramways in 
Germany, and to those lines either in course of construction or which 
have been definitely decided to be carried out. In a summary of 
these tables reference is made to the towns equipped with electric 
tramways during the present decade, = ieee given in the 
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following representing the number of towns so situated at the close 
of the years mentioned. 



























































Year, Towns. 
1891 wie ss whe she. oes 3 
1892 aes sk iat ies ‘se 5 
1893 Sos = my oot wee ll 
1894 ise sce oad dif = 20 
1895 ‘ie ie Me <ée as 32 
1896 awe eae ibe aie obe 44 
1897 (September) bee a 56 


In addition to the 56 instances cited for September of last year, 
there were 34 other towns at the beginning of that month where 
electric tramways were either in progress or finally decided upon, 
whilst in 30 other towns extensions of existing lines were either 
being carried out or were projected. At the close of 1897 eight of 
the lines promoted in the 34 towns in question had been completed, 
so that on January Ist, 1898, no less than 64 towns were in possession 
of electric tramways. 
The following figures indicate the general position on September 
Ast, 1897 :— 
Length of lines, in miles, whether single or 
double track eee ee ae ak 
Mileage of track = see sas Son: 
Number of motor cars ae ae .. 2,256 
“ trailers... ai ote yee | 


The total output of the electrical plant (except. accumulators) 
required for the operation of the tramways amounted, as far as given 
by the tables printed by our contemporary, to 21,465 kilowatts. If, 
however, we assume an average of 21°7 kilowatts per kilometre of 
track for those lines where no information was forthcoming as to 
the machinery power—this average being based upon that of the 
following table—the total performance of the plant is increased to 
24,920 kilowatts. 

The table gives the name of the town, the maximum gradient in 
percentages, the kilowatts required per kilometre of track, and the 
number of kilowatts per motor car :— 














| porn — | Kilowatts 
- - " per 
percentages, a - motor car. 
Bad Aibling wei sais ene 168 117 251 
Barmen ... ae aks 20 23°2 89 
Berlin: 

Gesundbrunnen-Pankow 03 223 18'1 
Bochum ... “ie 4°24 14°7 116 
Bremen .. 5 144 78 
Breslau ... ois 2 229 109 
Charlottenburg ... 15 25°6 13'3 
Chemnitz... . 33 10°4 69 
Danzig 33 157 105 
Dortmund 4 225 10°4 
Dresden : 

Blasewitz-Laubegast... 2°5 50°0 | 46:0 
Diisseldorf ae shes 3 196 | 154 
Elberfeld : 

Nord-Siid 6 25 43:0 13:3 
Elbing ... 4 30:3 14:3 
Erfurt 5 241 10°0 
Essen... nse eos 67 146 8:2 
Frankfurt a. M.-Offenbach 3 143 | 100 
Gelsenkirchen ... 37 19°5 17:7 
Gross-Lichterfelde 43 138 | 15° 
Halle a. 8. ses 5 148 67 
Hamburg... 5 14°4 7:8 
Hanover ... 35 10°8 76 
Kiel pe aus 7 19°7 88 
Konipsberg, Prussia 4 132 S| 75 
Leipzig: 

Leipszic Electric Tramway ...| 4°6 169 |< § 94 

Grand Leipzic Tramway _... 36 16-7 76 
Liibeck .., =e ae 5 229 29 
Miilheim a. d. R. 55 24°6 21°3 
Niirnberg-Fiirth... 6 10°1 70 
Oberhausen 2°8 48'3 39°6 
Plauen, Saxony ... 83 248 13:1 
Remscheid és 106 33°3 22°2 
Ruhrort ... 4 111 1438 
Solingen ... 56 241 13:3 
Spandau ... 05 159 83 
Stettin ... ies sss 7°} 167 10°3 

Tiirkheim-Wiorishofen ... 4 11-7 350 
Wiesbaden oe 5 631 286 
Average ... ase ses _ 21-7 146 











Our contemporary, in discussing these statistics editorially, states 
that they have been drawn from official sources, and mentions 
incidentally that many months, and at times even years, elapse 
between the promotion of a tramway scheme and the inauguration 
of the line, owing to the tardy manner in which it is possible to con- 
clude negotiations with municipal and the State authorities. 

It is specially noteworthy that during the past year some of the 
largest towns in Germany, namely, Berlin, Frankfort-on-the-Maine, 
Cologne, Konigsberg in Prussia, and Munich, have resolved to com- 
pletely abolish the use of horses for tramway purposes, and have 


authorised the substitution of electric traction on all the tram lines 
in those towns. In addition to these, various important industrial 
districts are more and more endeavouring to connect up the localities 
by means of electric tramways, both for passenger and goods traffic. 
Among these may be mentioned the districts of Aix-la-Chapelle, 
Dusseldorf-Vohwinkel, Elberfeld-Barmen, Bochum-Gelsenkirchen, 
Gladbach-Reydt, Werne, Essen-on-the-Ruhr, the Saar locality, and 
the mining districts around Beuthen and Kattowitz in Upper Silesia. 

Referring to the above table of powers required per kilometre of 
track and per motor car, our contemporary points out that both 
averages indicate in general a better utilisation of the generating 
plant. Thus, for instance, the average of 21°7 kilowatts per kilo- 
metre of compares with 25°6 kilowatts in the previous year, 
this difference being mainly due to extentions of existing lines. The 
kilowattage. per motor car of 14°6 is almost the same as in the 
previous:year, when the average per car worked out at 15 kilowatts. 

The overhead wire method on different systems is almost 
exclusively used on the German tramways, and only short lengths of 
line in Berlin and Dresden are worked with power supplied from 
underground conductors. Accumulator cars are used on the 
following lines: Charlottenburg-Berlin, Eckesey-Hagen in West- 
phalia, Frankfort-on-the-Maine, Galluswarte railway station, Hagen- 
Kiickelhausen-Haspe, Ludwigshaven-on-the-Rhine, Untertiirkheim- 
Kornwestheim, and partly in Hanover. Mixed systems of working 
with overhead wire and accumulators, the latter being charged from 
the trolley wire during the journey over the trolley section, are used 
largely in Hanover, and to a small extent in Dresden. It is, however, 
proposed to introduce this method of working on the lines of the 
Grand Berlin Tramway Company in Berlin, and those of the Halle 
Tramway Company. 





SOME AMERICAN METHODS. 





Szxina that English employers are likely soon to be in a position to 
put into practice the advice of Mr. John Burns to follow American 
methods, which same advice seems to have been given in complete 
ignorance that it was in doing this that all the trouble of the strike 
arose, a few notes from Machincry on the way work is done in 
Cincinnati may be of interest. Cincinnati is supposed by a stretch 
of courtesy to be somewhat western, but we in England are apt to 
look further west than Cincinnati for our ideas of the west. The 
correspondent of Machinery has been calling on some of the works, 
and has made notes on some of the things he bas seen. 

At the Cincinnati Milling Machine Company’s works, a three-floor 
building of nearly 30,000 square feet of floor space—a building, say, 
200 feet x 50 feet—nothing is made but milling machines and cutter 
grinders, and 140 men are employed. The system is to have a cast- 
ing storage room, and here all castings are received and kept in suit- 
able bins. The paint shop is 70 feet x 20 feet, and here five men 
do the painting for the establishment, the room having steam coil and 
hot air pipes for use in the different weathers, variously to warm or 
cool the room and to dry paint. Another room is the stock storage 
room, which contains a centering and countersinking machine to 
prepare pieces for the sbops. 

The shop is replete with special devices for economical manufac- 
ture. The machine for cutting the dials of the milling machines 
takes in from 2 to 14 inches diameter, and finishes in three minutes 
a dial with 300 divisions. HEvery movement seems provided for, and 
bevil-faced dials are as easily cut as plain ones. At 100 strokes per 
minute, of any length, the graduations can be anything from 1 to 360. 
Then there is a special device for turning up the |] slots in the cross 
slides of the machines, both in and outsides on both undercuts being 
done at one operation. 

The holes in the bases of this company’s machines are tapped. 
This is for moving purposes, Carrier trucks are in the form of a U, 
and have four suspension screws, which enter the tapped holes. The 
machine is thus lifted and wheeled off in a moment. 

In the Egan Machine Tool Company’s shop the floor space is 
130,000 feet.; On the unfinished parts of castings awaiting 
machining, are to be noticed small labels, thus— 





Charge all time on this job to 





2,834 Screw machine Rot. 37 











a device very much simplifying the entering up of time, which seems 
to be so great a difficulty in many shops. 

- A multiple planer tool is used for roughing off the sides of planer 
tables. It has six cutters, and finishes a side when it has been fed 
simply the distance of the cutter centres. Lathe \/’s are finished bya 
large \/-tool at one full width cut. It leaves the surface nearly equal 
to a scraped surface, all jigs and fixtures are kept in proper places in 
cupboards. When the door is opened the electric light is turned on 
to permit correct and rapid finding of the tool. Forming tools are 
tested for form, before being hardened, upon a bar of Babbitt metal, 
when any inaccuracy can be corrected. Samples of all work done 
are kept in the grinding room to show the men what class of work is 
expected from them, each sample with its own particular place in 
the automatically lighted cupboard with a pair of buckskin gloves to 
be used in handling. We wonder if Mr. John Burns knows of this 
when he calls for American methods, and if he is disposed to still 
recommend them, and to advise the members of the A.S.E. to give 
their aid in advancing such a system if asked todo so. We propose 
to return to this subject. 
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THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 





ABSTRACT OF INAUGURAL ADDRESS. 
By J. W. Swan, F.R.S., President. 


SrxTEEN years ago, I had the honour of bringing under the notice of 
the Society of Telegraph Engineers the question of a new mode of 
electric illumination by means of incandescent lamps. When the gas was 
lowered, and the current was turned on, there was an audible expres- 
sion of surprise as the lamps lighted up; and when, after a breathing 
space, it was realised that the room was for the first time entirely 
lighted by incandescent lamps, the manifestation of satisfaction was, 
I remember, very strongly pronounced. 

That occasion marked, in an emphatic manner, the beginning, or 
almost the beginning, of a movement that has gone on with increasing 
activity, until now it may be truly said that a great revolution in the 
means of producing artificial light for common use has been accom- 
plished, a new and profitable industry has been created, and, incident- 
ally, an impulse and inducement given tothe larger and more general 
utilisation of electricity. I am looking back, and are such universally 
familiar objects now. Sixteen years is not a long time in the history 
of industrial evolution, and yet what changes have occurred in the 
last 16 years! The entire space is crowded with electrical invention 
and electrical work, not confined to electric lighting, but extending 
over the wide and varied fields of electrical: power transmission, 
electric traction, and electrochemistry. The successful introduction 
of electric lighting, and the t incidental improvements made in 
the machinery for transforming dynamic energy into electric energy, 
gave the impulse required to produce the immense activity that we 
witness to-day. 

The domain of electrical engineering has broadened. When this 
Institution was founded, telegraph engineering was its principal 
feature; later, there grew up the new branches of electric lighting, 
electric traction, and the electrical transmission of power. These 
have so flourished that, if they have not overshadowed the older 
branch, they have at least sheltered and supported it; and there is 
another branch vigorously growing and giving promise of immense 
enlargement—that of electro-chemistry. 

This brings me to a subject of great interest to the electrical 
engineer, and especially to the young electrical engineer—‘ the 
world is all before him, where to choose ;” and, in my belief, a mode- 
rate proportion of those who are aspiring to make their mark as 
electrical engineers would choose wisely in making a very special 
study of that portion of the field within which lies the application of 
electricity to chemical manufactures. 

The field is a wide one, and so far only a small corner of it has 
been cultivated, but that portion is already yielding rich harvests. 
There are now three or four flourishing electro-chemical industries 
of capital importance—the electrolytic refining of copper, the elec- 
trolytic extraction of aluminium, the electrolytic recovery of gold, 
and the electrolytic production of chlorine and of soda. Besides 
these, there are other successful chemical manufactures which 
rest on an electrical basis. Their importance is great even now, 
and is increasing. They afford opportunities for the advantageous 
exercise of special knowledge and skill on the part of the elec- 
trical engineer, who may be called upon to design suitable 
apparatus for carrying out known processes, or to invent new or 
improved means of effecting some unattainable but desirable end. 

Considering the importance of this branch of electrical engineer- 
ing, it seems to me—and I hope you may take the same view—that 
the time custom places at my disposal to-night will not be ill spent 
in a general review of the rise and progress of electro-chemical 
industries. 

Earty Work In Exrectro-CHEMISTRY. 


Two years hence there should be celebrated, in the city of Como, 
the centenary of Volta’s great discovery, to which we owe the origin 
of electro-chemistry. Electrical phenomena had been diligently 
studied long before his time. But if we except the action of the 
electric spark, utilised by Cavendish to induce the combination 
of gases having an affinity for each other, no marked electro-chemical 
effect had been observed up to Volta’s time. There was in fact no 
knowledge of phenomena due to the sustained operation of an electric 
current, as distinct from those due to intermittent discharges. 

Closely following upon the announcement of the discovery of the 
voltaic pile, its analytical power was made known through the elec- 
trolysis of water by Carlisle and Nicholson. But it was Davy who 
first fully realised and demonstrated the transcendent power of the 
voltaic current to effect chemical decomposition. Davy made for 
ever memorable the year 1806, by the electrolytic extraction of 
potassium from potash. Distinctly prophetic as this was of other 
far-reaching kindred discoveries, I suppose that not even the imagi- 
native mind of Davy ever entertained the idea that out of this 
embryo would grow any of these great manufacturing processes that 
are to-day shaking the foundations of some of the oldest and most 
important of our chemical industries. 

_Davy, fortunate in almost everything, was supremely fortunate in 
his assistant, Faraday. Never, surely, in the history of experimental 
science did the mantle of genius fall on worthier svoulders than 
when Faraday became the successor of Davy, and the inheritor of 
his methods and of his work. Great, immensely great, as is the debt 
owed by electrolytic chemistry to Davy, the debt is doubly great to 
Faraday. To Faraday we owe the discovery of the law of electro- 
lytic conduction, without which knowledge industrial progress in 
the field of electro-chemistry would have been impossible; and, above 
all, it isto Faraday that we owe the first principles of the dynamo— 





























































































principles applied to practical electrolytic work much earlier than is 
commonly sup fs 

Even as early as 1842 there were at work in Birmingham, for the 
electrolytic deposition of silver and gold, power-driven electric 
current generators, based on the dynamo-magneto-electric principle 
discovered by Faraday. One of these machines I saw not long ago, 
still doing duty at Messrs. Elkington’s factory. 

During the 30 years following Faraday’s discovery of magneto- 
electric currents, and its primitive application to electro-plating, I 
cannot recall in this connection any of those striking events which 
make a moment memorable, but the tools were being fashioned 
wherewith the way was to be cleared and the work of progress 
carried on. 

Towards the end of that quiescent period, Wilde was building 
powerful machines for the electro-deposition of copper; and those 
great incentives to electrical engineering enterprise and progress, 
the telegraph and electric lighting, were already beginning to 
quicken the pace along the collateral lines of scientific and 
industrial advancement. To speak only of electric lighting, it 
should be noted that in the fifties Holmes and Da Meritens had 
designed efficient, if costly, magneto-electric apparatus for lighthouse 
illumination. 

The principle of magnetic self-excitation in an electro-magnetic 
generator was made known in 1867, and four years later the first 
really practical continuous-current machine was constructed by 
Gramme. 

The two succeeding decades saw the evolution of the modern 
dynamo ; and at the end of this period the critical point was reached 
when there was demonstrated, with sufficient clearness to captivate 
the commercial mind, the fact that for lighting, for transmission of 
power, and for effecting several important chemical operations, 
electricity, as produced through the dynamo, by the steam engine or 
by water power, was a thing of wfility, and could be turned in all 
these ways to commercial advantage. 

These great uses of electricity have been for several years estab- 
lished on the secure basis of commercial succcss. This result has 
been reached through the co-operation of many minds, and especially 
by the union of the skill of the mechanical engineer with the special- 
ised knowledge of the electrician and the chemist. 


CoprrrrR REFINING. 


At the outset, 60 years ago, the only electrolytic industry then in 
existence was comprised in that small and closely related group, 
electro-plating, electro-gilding, and electrotyping. Since then, and 
comparatively in recent years, the principle of electrotyping has been 
applied to copper refining. This has developed to such an extent, 
that now one-tbird of all the refined copper required in the world is 
produced electrolytically. In 1896 the production was 137,000 tons. 
The product of one works alone—the Anaconda Works—was over 
30,000 tons. One great advantage of electrolytic copper refining over 
the old method is the saving of the gold and silver from the unre- 
fined copper. But there isa further advantage, and one that elec- 
trical engineers especially appreciate, viz, the higher conductivity of 
electrolytic copper. 

The procese of electrolytic copper refining is, as you know simply 
electrotyping on a grand scale. An impure copper anode is dissolved, 
and pure copper is deposited upon a cathode in an electrolytic bath 
of acid sulphate of copper solution. 

In this connection, I may mention experiments I made to ascertain 
how far it is possible to go in the direction of increase of current 
density without detriment to the physical properties of the metal 
deposited. 

I found that under proper conditions it was possible to obtain 
tough copper with a current-density ranging from 1 ampere to 1,000 
amperes per square foot of cathode surface. The conditions neces- 
sary to be observed were, to adapt the strength of the solution to the 
strength of the current, using, of course, the strongest solution with 
the largest current; and, when the current-density was high, to take 
suitable means to obtain extremely rapid circulation of the electro- 
lyte. I found that regularity and smoothness of deposit were almost 
entirely dependent on the absence of solid particles held in suspen- 
sion in the electrolyte, and that excrescences could be entirely 
avoided by taking care that the electrolyte was free from solid float- 
ing particles. I found also that an exceedingly rapid flow of the 
electrolyte over the cathode surface tended to the suppression of a 
crystalline condition of the deposit. This effect was most strikingly 
shown when the electrolyte was projected against the cathode sur- 
face with considerable force from a submerged jet. In the Philoso- 
phical Magazine, 1881, Vol. xii., p. 300, Tribe published an exceed- 
ingly interesting series of observations on the distribution of the 
lines of conduction in a liquid undergoing electrolysis; these showed 
me the causes of the wasteful. growths round the edges of electro- 
types. By applying remedies suggested by Tribe’s results, I was able 
almost wholly to prevent this waste, to obtain nearly complete 
uniformity in the thickness of deposits, and entirely to prevent 
excrescent margioal growths. The general principle followed was the 
restriction of the sectional area of the electrolytic bath to, as nearly 
as possible, that of the plate intersecting it,soas to prevent curvature 
of the lines of flow. 

In considering this branch of the subject, the question occurs 
whether it is economically possible to take advantage of the 
greater purity and higher conductivity of electrolytic copper that 
has not undergone fusion after electro-deposition. The common 
practice is to fuse electrolytic copper and cast it into ingots, and 
then proceed to roll and draw the ingots into the various sizes of 
bars and wire uired in electrical work. This treatment results 
in a slight loss of conductivity. Some years ago I worked out a 
process in which a copper wire stretched in an electrolytic bath 
was, whilst receiving a deposit of copper, continually subjected to 
the action of wire draw-plates. his resulted in unlimited 
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extension of the wire without increase of its thickness: all the 
deposit went to increase the length; and this might go on to an 
indefinite extent. The original wire formed a core, which, as the 
process proceeded, dwindled towards nothing. There are on the 
table some pieces of wire made in this way, in the different stages 
of its growth. I ascertained the possibility of producing wire in this 
manner; but even with a rapid rate of deposit, such as I was able to 
use, I found the apparatus would be excessively costly, relatively to 
the ontput; and, being allowed, by the kindness of Messrs. Bolton, to 
witness the method of wire-drawing employed at their works, I was 
so impressed by the rapidity and simplicity of their process as to feel 
that, looking at the matter from a non-scientific point of view, unless 
there was something much more to be gained than 1 or 2 per cent. 
extra conductivity, the play was not worth the candle. I do not know 
whether, by the method proposed by Mr. Elmore of cutting a spiral from 
an electrolytically deposited cylinder, a sufficient degree of economy of 

roduction can be obtained ; but, so far, the ordinary process has not 
im interfered with by direct electrolytic methods of producing wire. 
Nevertheless, the greater purity and slightly higher conductivity of 
electrolytic copper that has not been subjected to the fusion treatment 
common in commercial practic2, give to those attempts to produce 
wire from electrolytic copper that has not undergone fusion, at least a 
scientific interest and value. 

A characteristic feature of electrolytic copper refining is that the 
anode is formed of the same kind of metal as that deposited, and 
dissolves to keep up the supply of metal in the electrolyte. There is 
an equal and opposite action going on at the cathode and anode. 
But there is another class of electrolytic operations of perhaps even 
greater interest to the electrical engineer, and certainly of great 
economic importance, namely, that class in which the ore, and not the 
already reduced metal, furnishes the metallic supply to the electrolyte. 
This opensa very large subject, since there is included in it not only 
the extraction of copper, nickel, zinc, gold, aluminium, and sodium, 
but also the great question of the electrolytic production of caustic 
soda and chlorine, and other substances hitherto produced by purely 
chemical operations. 

There have been many attempts to utilise the fact that copper 
matte or sulphide can be cast in the form of plates or slabs, and that 
such plates have a sufficient degree of conductivity to allow of their 
being used as anodes in an electrolytic bath. These attempts have 
not always been cuccessful, but there is an interesting exception in 
the case of the copper-nickel mattes worked by the Canadian Copper 
Company, who refine copper and nickel electrolytically, and use the 
matte as anodes. The mattes contain about 40 per cent. each of 
copper and nickel, and 14 per cent. of sulphur, together with small 
quantities of silver, gold, and platinum. The !power used in the 
production of 1 lb. of nickel is nearly 1 electrical horse-power-hour. 


(Zo be continued.) 
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NEW PATENTS.—1898. 





[Compiled expressly for this journal by W. P. Taompson & Oo, 
Electrical Patent Agents, 822, High Holborn, London, W.C., to whom 
ali inquiries should be addressed.] 





632. “ Improvements connected with electric lamps and switches.” 
W. M. Watters. Dated January 10th. 


665. “Improvements in electric switches.” J. L. Huyps and 
H. H. B. Crousz. Dated January 10th. (Complete.) 


678. “Method of diminishing the affinity of electrolytically 


produced chloriae.” ©. A. Jmnszn. (A. Linding-Larsen, Norway.) 
Dated January 10th. 


698. “Improvements in or relating to the electric illumination of 
railway trains.” B. p= SzwanTowsk!. Dated January 10th. 


729. “Electric rotary cutters.” F. Garpner and D. J. Surrs. 
Dated January 11th. (Complete.) 


_ 735. “Improvements in switches for use in electric light 
installations.” H.Tarrs and J. Hint. Dated J anuary 11th. 


756. “An improved electrical’ apparatus for railway signallin 
during fogs.” R.W. Gay. Dated January 11th. “ F 


783. “Improvements in portable electric alarms and bell sets.” 
J. Davipson. Dated January 11th. 


809. “ Improvements in automatic calling devices for telephone 
exchanges.” W. P. THompson. (The Strowger Automatic Tele- 
phone Exchange, United States.) Dated January 11th. 


812. “Improvements in or relating to dynamo-electric machinery.” 
P. R. Jackson & Co., Lrp., and J. S. Lmwis. Dated January Lith, 


8l4. “ Improvements in the means for controlling the lighting 
and extinguishing of electrically illuminated signs and other 
advertising and show tablets.” J.T.Gmznr. Dated January 11th. 


817. “Improvements in electric railway conduit systems.” R. F. 
Txompson and E. J. Suctivan. Dated January 11th. (Complete.) 


831. “A system of conducting electricity for propelliog, heating, 
lighting, and telephoning from railway vehicles.” H. W. Lissey. 
Dated January 11th. 


834. “Improvements in single-phase induction motors.” L. B, 
Arximson. Dated January 11th. 


835. “Improvemeosts in single-phase and multiphase alternate 
current motors.” LL.B. Atxmson. Dated January 11th. 


848, “ An improved galvanic battery.” J. VON DER POPPENBURG. 
Dated January 11th. 


885. “ Apparatus for electro-plating articles in bulk and in large 
quantities.” G. Lanaprm. Dated January 12th. (Complete.) 


. 918. “An. improved electropathic sock for boots and shoes.” 
A. F. McGaw and W. A. Wooprorp. Dated January 12th. 


932.. “ Improvements in the manufacture or production of elec- 
trodes for secondary batteries. C.Pornax. Dated January 12th. 


933. “Improvements in electrolytical condensers .and electric 
current directing devices.” ©. Ponnak. Dated January 12th. 


935. ‘Improvements in, or connected with, pole-pieces of dynamo- 
electric machines.” C.W. Dawson. Dated Jannary 12th. 


953. ‘An improved telephone line switch.” G. Lay. Dated 
January 13th. 


1,002. “ Improvements in electric measuring instruments.” A. A. 
Voyszy and R. L. Winson. Dated January 13th. 


1,011. “Improvements in electric incandescent lamp sockets or 
holders.” R.J.Borr. Dated January 13th. 


1,017. “Improved method -of, and apparatus for, signalling or 
advertising by electricity.” A. Ginisty. Dated January 13th. 
(Complete.) 


1,921. “Improvements in the manufacture of filaments for incan- 
descence electric lamps.” H. Stzasn. Dated January 13th. 


1,046. “An improved method and electro-magnetic cut-out for 
automatically disconnecting charg2d conductors in the event of 
breakage or short circuit, applicable to overhead systems of electric 
traction and the like.” R.C. Qom. Dated January 14th. 


1,073. “ as tg ee relating to graphic or writing telegraphy.” 
R. Hurtzy. Dated January 14th. 
1,114. “Improvements in telephone exchanges.” J. O. O’Baimn, 


of the firm of W. P. Thompson & Co. (G. Ritter, Germany.) Dated 
January 14th. 


1,127. “Improvements in electrical safety devices.” H. M. 
Satmony. Dated January 14th. 


1,140. “Improvements in electro-magnets for electric traction.” 
H.H. Leicu. [The Gesellschaft zur Verwerthung elektrischer and 
magnetischer Stromkaft (System Schiemann and Kleinschmidt) 
Ad., Wilde & Co., Germany.] Dated January 14th. 


1,145. “Improvements in electric cables.” G. OC. ALLINGHAM 
and W. Fennewu. Dated January 15th. 


1,194. “Improvements in secondary batteries.” G. PHmippart. 
Dated January 15th. (Complete.) 


1,218. “Improved apparatus for the electro-decomposition of 
water.” Sie C. S. Forses, Bart. Dated January 15th. 


1,216. ‘Method and means or apparatus for facilitating the 
erection of overhead telephone, telegraph, and like wires or con- 
ductors.” J. Hatter. Dated January 15th. 





ABSTRACTS OF PUBLISHED SPECIFICATIONS, 





Copies of any of these Specifications may be obtained of Messrs. W. P. 
Tsompson & Oo., 822, High Holborn, W.C., price, post free, 9d. 
(i stamps).] 





1896. 


19,469. “A means of surrounding electric or other lights with a 
vessel or lining of glass or other material containing liqnids.” 
E. J. Macggapy. Dated September 3rd, 1896. Globes, lenses:—Oil, 
gas, electric or other lights are placed in or near glass, porcelain or 
other vessels containing coloured or other liquids between the walls. 
The vessels may be ornamented and divided to contain several 
liquids. 

19,501. ‘ Improvements in electric light conduits.” B.M. Draks 
and J.M. GorHam. Dated September 3rd, 1896. Tubes or conduits 
are joined together or to junction boxes by means of slightly coned 
ferrules. Tne ends of the tubes may be slightly tapered and may 
be cemented in. 


19,650 “Improvements in insulators.” T. Buanxmsop and J. W. 
Brown. Dated September 5th, 1896. Insulators for electric incan- 
descent lamps are formed of glassand have a metal core passing through 
the screw and shoulder. A cutting edge under the shoulder seals the 
screw opening. The head of the insulator is formed with a nut, a 
wire groove and a shed. 
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